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e n t i t l e d  
The Alkyl-Oxygen f i s s io n  of G arboxylie E s te r s .
R eac tio n s o f jo-M ethoxybenzhydrol and some of i t s  E s te r s .
The o b je c t of th e  p re s e n t in v e s t ig a t io n  i s  to  show th a t  
a lth o u g h  alkyl-*oxygen f i s s io n  in  c a rb o x y lic  e s te r s  denoted  by 
th e  mechanism
R ' . u ' G J y R
i s  u n u su a l, i t  i s  by no means r a r e ,  e s p e c ia l ly  when th e  group 
has e le c t r o n - r e le a s in g  p r o p e r t ie s .
The fo llo w in g  secondary  a lc o h o ls  and t h e i r  hydrogen p h th a l ic  
e s te r s  have been p rep a red . •
p-M e th  oxy b e n zhy d r o l 
Me thoxyb en zhy d r o l 
^ -M eth y l a n is y l  a lco h o l 
Phenyl m ethyl c a rb in o l 
al-M ethyl p ip e ro n y l a lc o h o l 
^ -P h e n y l p ip e ro n y l a lc o h o l
Of th e se  a lc o h o ls  jo- m e th  oxyb e nz hy dr o l i s  th e  most s a t i s f a c t o r  
from th e  ex p erim en ta l p o in t of v iew , as i t  i s  c r y s t a l l i n e ,  and 
can r e a d i ly  be re so lv e d  in to  I t s  o p t ic a l ly  a c t iv e  form s. The 
r e a c t io n s  of th i s  a lc o h o l and s e v e ra l  of i t s  e s te r s  a re  d e sc r ib e d  
in  c o n s id e ra b le  d e t a i l .
The, p re p a ra t io n  of d e x tro ro ta to ry  2-m ethoxybenzhydro l,
. and th e  o p t ic a l ly  a c t iv e
a c id  p h th a l ic  e a te r s  o f c4 “m ethyl a n ls y l  a lco h o l; and phenyl , 
p ip e ro n y l c a rb in o l I s  a ls o  d e s c r ib e d .
A lkyl-oxygen f i s s io n  occurs very r e a d i ly  w ith  e s te r s  o f 
£-m ethoxybenzhydro l# ds -m ethy l a n is y l  alcohol., and to  a  l e s s  
e x te n t; w ith  th o s e :of phenyl m ethyl c a rb in o l .
In  the case  of g-m ethoxybenzhydrol' and ' -m ethy l a n is y l  
a lc o h o l i t  I s  presum ably th e  pow erfu l e l e c t r o n - r e le a s in g  e f f e c t  
of th e  -j>methoxyl group which causes a lk y l-o x y g en ' f i s s io n  to  
occur so r e a d i ly  under a p p ro p r ia te  co n d itio n s*  .
The e s te r s  of £  -me th  oxyb enz hy d r o l , m ethyl and phenyl 
p ip e ro n y l c a rb in o ls  a ls o  show a lk y l-o x y g en  f i s s i o n ,  p a r t i c u la r ly  
in  t h e i r  r e a c t io n s  w ith  sodium jd- to lu e n e  s u lp h in a te  and w ith  
d i l u t e  aqueous sodium h y d ro x id e .
The r e s o lu t io n  o f p ro p e n y le th in y l c a rb in o l i s  E22S 
d e s c r ib e d . The a c id  p h th a l ic  e s t e r 'o f  t h i s  a lc o h o l i s ’.,
r e a d i ly  re so lv e d  in to  th e  d L -an d  th e  -  form by means o f 
c in ch o n id in e  in  e th y l a c e ta te  s o lu t io n .
C 0 IS 'f B ft 5  S.
KITEOSUCfXOIs •
The Hydrolysis o f Omnboxyllo Eaters* , - ' I -
Alkyl-C.xygsn F is s io n  in  C arboxyl! o E s te r s .  ■ 6
Alkyl-Gxygen F is s io n  o f  p-M ethoxyl^nshydrel and i t s  d e r iv a t iv e s .  
’ ■ . ■ ■ ■ ■  ~  . 8  
Tim O ccu rren ce .of. Alkyl-Oxygen F is s io n  in  d e r iv a t iv e a  e f t -
o-Me tho^ybm shydro  1 , •
th y la n ls y l  a lc o h o l X\
FhenylsiethyX c a rb in e !  ■ ^
■^•Methyl p ip e ro n y l a lc o h o l '■ ^
J^-Fhanyl p ip e ro n y l. a lc o h o l .;  1
KPJOTlJFIJm.t
P re p a ra tio n  end r e a c t io n s  o fg -  v •
; I^Hcfcho&yfeeazhydrol* i t s  o p t i c a l l y  a c t iv e  a c id  phth a l i e  
e s t e r s  and e t h e r . d e r iv a tiv e s *  I .
B e x tro - ro ta to ry  ]^&«tho;fcybem2hydrol* , v i
o^M ethoxybenzliydrol • and i t s  ' a c id  p h th a l ic  e s t e r .  ^3
FhemylBsethyl e& rblnol a s l  i t s  a c id  p fe th a lle  e s te r*  ■ 2 3
^  • f to th y l r a l s y l  a lc o h o l  end I t s  o p t i c a l l y  a c t iv e  a c id  
p h th a l ic  es te rs# .-
^  -M eth y l p iperonyl alcohol and . Its- ac id  phth&XIe ester*
Phenyl piperonyl alcohol and 'Its  o p tic a lly  active  
acid phth&lle eaters*
. *
■. Reaolution o f Bccponylethinyl. carbinol*
When a  © erboxyllc .e s te r  l a  h y d ro ly sed , the- p o s s ib le  modes o f 
r a p tu r e  © f' th e  -m olecule may b e  fo rm u la ted  a s  .follow si«-
(1) R«, CO-r-OH + H-f OH : ' ’
( i t )  E*. CO.O“f s  + HO-T-H 
and s  ince.-. t h e ’. beads broken  a r e '. r e s p e c t iv e ly  .the scyl^oxy-bond- and &he , 
alkyl~©xy«*b©n&. the  conven ien t te r n s  aey l-oxygen  f i s s i o n  and I lry t-  
oxygen f i s s i o n  w ere In tro d u ced  by Hay a n d . In g o ld  I n ' 1941 (T ran s ,
F araday  • S ee, , 1941, 5 7 , : 686*} • ;• . v
l a  ( i )  where, th® e s t e r  m olecule undergoes ruptur©  e»  I t s  .acid  
s id e  th ^ x y g e n  p re s e n tin  th e l lb e r a t e d  a lc o h o l i s ,  d e r iv e d  from  th e  '
© ste r w h ils t  . in  (1 1 ) , where th e  e s te r , m olecu le  i s  ru p tu re d  on . i t s  . \  
a lc o h o l s id e ,  th e  l ib e r a te d  a lc o h o l dexivea. i t s  oxygen from th e  aqueous 
medium. ■ •' . _ ,
U n ti l  r e c e n t ly ,  ex p erim en ta l e v id e n c e .h a s  tended  to  show t h a t  in  ■
■the g rea t, m a jo r ity  of ea ses  h y d ro ly s is  o f  a  c a rb o x y lic  e s t e r  tak n s  ..
,  ' ' ■ . v  '  *
.p lace by mechanism ( i ) »  ■
' I t  was n o ted  t h a t  in  th e  a lk a l in e  h y d ro ly s is  o f th e  hydrogen 
p h tfaa la te s  ©f a  '.la rg e  number o f  o p t i c a l l y  a c t iv e  s a tu ra te d  a l ip h a t ic  - 
a lc o h o ls  (e*g* d -o c th n -2 -o l)  under v a ry in g  ex p e rim en ta l c o n d itio n s  
th e  a lc o h o ls  o b ta in e d  were alw ays o p t i c a l l y  p u re . I f  th e  e s t e r  , . 
noleeulesjb&d ru p tu re d  by mechanism (11)* t h e • r e s u l t i n g  a lc o h o ls  would 
have been o p t i c a l l y  in a c t iv e  a s  t h i s  mechanism Im p lie s  th e  t r a r s i tc ry
e x is te n c e -  o f  th e  pod td v e ly  charged- r a d i  o le  B; which -would assume a .
p la n a r  ©onfigpir&feiom a n d - r e s u l t  in  the p ro d u c tio n  o f  th© a lc o h o l,.in  
I t s . o p t i c a l l y ■ in a c t iv e  for®*
. ■. I t -  hassle©  been.show n fey In g o ld  a n d ’X n g o ld ' ( f 1952, 758) '  
t h a t  when tfej© two t  'so se ri© ' e a te r s  e r o ty l ' a c e ta te  :
.■•■•■■ ■: d .:; ■’ j - ' ' ■ ■
' {h:. } , MeCH * Ch -  GHg-j-OAo
' l'!‘ : : . r ' i  . ^ % ' "; ■ :■ , 
ea:4 J*, -fc ith y la lly l aceS a te  -
EeCil -  GH -  CH., ,
; .. ~\~» • 8 • ,
OAp ., '
a re  h y d ro ly sed  w ith  0*511 a l k a l i  each y ie ld s  i t s  own a lc o h o l xmmlMe& 
w ith  .th© ' o th e r  a lcoho l*  ■ : Had th e s e  r e a c t io n s  in vo lved  mechanism '
( I I )  each e s t e r  would ha to y ie ld e d  a  m ix tu re  ’ o f  th e  two a lc o h o ls  •
sine© both  could  g iv e  r i s e  to- th e  same' p o s i t iv e ' mesomerl© ' lorn*•
■ • © . . .
■ ■ . K © d r r ^ r r ^ H » » ^  ■.  , .  •
^ W th e r  ev idence t h a t  h y d ro ly s is  o f  a oarfeoxyXIc e s t e r  u s u a l ly  '■ 
ta k e s  p la c e  fey .mechanism (1) i s  th e  f a c t  th&tfchem n eo p en ty l a lco h o l' 
(CH )gG»C%0H i s  e s t e r i f l e d  w ith  a c e t i c ,  ch loroa.eet i c ,  d i*  and ■ 
t r i c h lo r o a c e t ic  a c i d s , • and • th^jpro&uct h y d ro ly sed  w ith  po tassium  
h y d ro x id e ,'' m o  pe n ty l  a lc o h o l i s  re co v e red  unchanged and n© un~ 
s a tu ra te d  compounds a r e  formed (Qnayle and M orton, <1* Ahmr* Chm* Sec 
1940, 62 , 1170)* . • Whiteor© „(£, Amer, %©m* .Soc«, ,1939, ■ 61,-'1586) 
how ever, has shewn th a t  hydrolys&  ©f neope n ty l  h a l id e s  y ie ld s  te n t*  
m rjl  a lc o h o l along w ith  u n d a tu re te d  compounds.? th e  p o s i t iv e  neo-
p e n ty l group always • re a r ra n g in g  to  a t e r t - emyl g ro u p . . 3M s r e s u l t
therefore," tendsijt® A ©w t h a t  ■ th e  - lin k ag e , between th e :n eo -peaty l  group ■ 
and. oxygen i s ; maintained'. throughout bo th  th e  _ f o r  s e t  io n : and the  
hydrolysis of... the :carbexylle_ esters* - . - \  ..
■ Also B e tts  and-Hammett («f# te a r*  Chem. Soe.* 1937$ 3 9 . . 1588), have 
shown th a t- ,th e . e f f e c t  o f  t h e .s t r u c tu r e  'o f  th e  a c y l ‘ group on th e  r a t e  
o f  h y d ro ly s is  o f / e s t e r s  I s  .c lo s e ly  p a r a l l e l  to  thaM n th© re a o t l  m t
' R. GO-j-OMe + SH ------?R . 00. SHg + lieOH - 'v O
h u t shows n o t  r e l a t i o n  to  th a t  in  th® re a c t io n s  . . •
R.COO. Ha + SMb_  ?B.COOr+
- F in a lly #  ■ the  most d i r e c t . ev idence  in  favou r o f  - mechanism . ( i )  I s  
t h a t  g iven  by FoX£&nJ?j and S&aho (fr-sn s . F araday  • Soc*f 1934 ,30 , 5 08 ), . 
they h y d ro ly sed  amyl a c e ta te  w ith  aqueous sodium hydrox ide c o n ta in in g  
an lu c re  ased  p ro p er t l  on o f  .th e  oxygen iso  tope - o f  ma ss,- - IB , end s hewed 
th a t  th© r e s u l t i n g  a lc o h o l . co n ta in e d  o n ly 'th e  normal - p ro p o rtio n  o f th e  
is o to p e  so t h a t  -the oxygen in  th e  a lc o h o l rn af 'h & v e  come "fre®, th e  e s te r  
Al so B atta#  Day and Ing© Id  S *■, 1939, 838) showed tha t ' when me thy  1
hydrogen.^.anccirnfee is, h y d ro ly sed  in  an a c id  aqueous m edium -contain ing
IS  ■ I • ,
.0 $ t h e l ib e r a t e d  a lc o h o l c o n ta in s  o n ly  th e  normal p ro p o rtio n  of th e
iso to p e*  . ■■■■■.' - •
K eeeat work has show n,: however# th a t  a lky l-oxygen  'f i s s i o n
(mechanism B ) . o ccu rs  more commonly than  haSjbeen, r e a l i s e d  when th e  group
e le c t r o n - r e le a s in g  • p ro p er t i e s .  ,
B a lf e ,  Eenycn .and. P h i l l i p s  ( J .C .S .#  1948, 556); and B#a.f© e t  . •
B lis s
a l i i  1942, .556) n o ted  tM tif to  j,t)*  -dl*B©thylall yl..
hydro gam - phthalet© i s ' hydr©lys©&' using am excess o f . SN.KsOH the 
lib©ra ted Jly -dime tb y la l ly l ' ©1eohel i s  almost o p t i c a l l y  pure* ';whe», 
however, o n ly  a s l i g h t  excess' o f d i l u t e  a l k a l i  i s  used th e  a lco h o l i s  
o b ta in e d  ■■•lit a  l i ig h ly  ■raeeaised fo ra * /  I t  ■ seems ' l i k e l y ,  th e r e f o r e ,  •
, t h a t  mechanism (1) - is . m ain ly  o p e r a t iv e 1 i s  eons e a t r a te d  a lk a l in e
4
i
a lkaline-' s o lu t io n  becomes' more and /more d i l u t e .
s o lu t io n  b u t thafeme chemists ( i i )  'comes In c re a s in g ly  in to  p lay  a s  • th e
■ . V I .
%i*c© thW postu la ted  p o s i t iv e ly  charged  r a d ic a l
/  ■ I . e
■ II® 0H -  0H -  €11 1©
I s  sym m etrical, th#  same raeem le chem ical in d iv id u a l  i s  o b ta in ed  
w hether th e  -Oil group 'becomes .a t ta c k e d  to- the  o r  y~ esrb cn  atom# 
When, .however, the  . ja o le c u le is  n o t sym m etrical as  in  ©I-phenyl- y -  • ■ 
m etshy la lly l a lao h o l, a, second 'p o s s i b i l i t y  a r i s e s  • and Ksa yon , P a r tr id g e  
and P h i l l i p s  («r«&*3*» 1937, 207} ' h a w  shown t h a t  when th©' hydrogen 
p h th a la te  o f  ©pH © ally  a c t iv e  A  -phenyl** y 'W e th y la l ly l  a lc o h o l i s  
h y d ro ly sed  by d i l u t e  _ aqueous a l k a l i  th e -h ig h ly  rm e m lm d  I s o m e r i c ^ - '
MOth y l -  y* -p h en y l a l l y l  a lc o h o l i s  formed* th u s  ifeseems jprobable
th a t ,  the mesomerle posi t i v e  ra d ic a l 'b e c o m e s  k in e t i c s !  ly  f re e  a t  some 
s ta g e  of th© re a c tio n * -
(*) f h  Oil r  €11 -  CH Me ^
1000. CJ0L' €0 .0
— — -> Me CH -  CH -  ca. ?h
4
d i - a i e a  -  ch. ghoh, k®
; y • P h a s iy l - J * - jn e th y la I ly l . a lc o h o l i s  s t r u c t u r a l l y  »ci>e stefc le  th sa  
J^-pheny l y '-m e th y la l ly i  a lc o h o l and Kenyon,, P a r tr id g e  and P h i l l i p s ,
• . 5 *  ■
1938* 85) ;have ehowa th a t  when the  op t i e  a l l y  a c t iv e  a c id
p h th a l ic  e a te r , o f ■ th e  :form er a lc o h o l Is ' h y d ro ly sed  by d i l u t e ' aq u eo u s '
. a l k a l i '  thejmisom@vi&ed. a lco h o l I s  ob ta ined , i n  an  a lm o st o p t i c a l ly
In a c t iv e  cond ition* ' ■ ■ .
' The ..most marked exam ples o f  h y d ro ly s is :b y  mechanism. I l l )  ~ a lk y l
«• oxygen f i s s i o n  m have* '..how ever,'been found in  the  e s t e r s  o f  secondary
r a lc o h o la  c o n ta in in g  th e  a n ls y l  ra d ic a l* ,e * g *  . phenyl a n ls y l  a lco h o l <£«
tb V
.■methoxyben2h.yd.nol) and t h i s  t h e s i s  d e se rv es  work clone in  co n n ec tio n  
■ w ith  a lk y ls  oxygen its s ic  n in  d e r iv a t iv e s  ©f £-m .ethoxybenshydrol and
r e l a t e d  a lco h o ls*
# •  a *  * • > w » < a »  « • • . « » « *  « * »  < W « * « * « * « « ■  m  > * * * • »
6«
ALKYL-QXYCtEIT f i s s io n  iw  ca rboxy l ig  e s t e r s ^
A lkyl-oxygen f i s s i o n ,  denoted by th e  mechanism:
Rf • C 0»0 j—  R.
>!/
i s  shown to  occur w ith  e s te r s  of 
. n -  M ethoxybenzhydrol 
£ -  M ethoxybenzhydrol
M ethyl a n is y l  a lco h o l ;
Phenyl m ethyl c a rb in o l 
M ethyl p ip e ro n y l a lc o h o l 
Phenyl p ip e ro n y l a lco h o l
Of th e se  a lc o h o ls , p-m ethoxybenzhydrol i s  th e  m ost s a t is f a c to ry , 
from th e  ex p erim en ta l p o in t  of view as i t  i s  c r y s t a l l i n e ,  and c a n ' 
r e a d i ly  be re so lv e d  in to  i t s  o p t ic a l ly  a c t iv e  forms*
A lkyl-oxygen f i s s io n  is  shown p a r t i c u l a r ly  w e ll when £-m ethoxy- 
b en zh y d ro l, i t s  e s te r s  and e th e r s  a re  t r e a te d  w ith  an excess 
of v a r io u s  c a rb o x y lic  a c id s  or a lc o h o ls* : The most s t r i k in g  examples
of t h i s  type of mechanism b e in g  shown b y :-
(a) th e  ease and com pleteness of fo rm a tio n  of £-m ethoxybenz- 
h y d ry l c h lo r id e  by the a c tio n  of co ld  c o n c en tra ted  h y d ro c h lo r ic  a c id  
on the  a lc o h o l,  i t s  e s t e r s  and e th ers*
.00 The fo rm ation  of £-me thoxyb en zhy dry  1 jo - to ly !  sulphone when
m ditiia j>*toluene o u lp h ln a te  I s  added to  sn  aqueous so lu tio n . o f  th e  ■ 
sodium s a l t  o f..^m ethoxybansfeydryl hydrogen phthal&fee* ■
(o) ^fee s e p a ra t io n  o f  the  n e u t r a l  e s t e r f d i- jg -m fchoxybomsfeydryl 
'phthalate from a s o lu t io n  of the a c id  phthalic e s te r  in  am equimoleculai 
p r o p e r t ie d  o f aqueous sodium hydroxide* . |
' V I t  aa- j  be • assumed th a t  Lie i n i t i a l  s ta g e  in  r e a c t io n s  h and e I s  - I
• v  f  m m  m m
io n ic  alkyl*©xygen f i s s i o n  o f  the. sodium a.lteyl ■ p h th a la te ,  wi th  
racom isatiom  o f  .th e  r e s u lt in g , ter~eov8lem t j^m eth o x y b m rh y d ry l -katlom  :
which th en  undergoes r e a c t io n  to  g iv e  th e  p ro d u cts . In  questio n *
AIICyt-OXVGHTI FI SSI OS OF n - ’-^lOtST^'rFHXDHOI, AM) ITS t  ’ IVATIVBS..
■ - > » r t|- |in im iiiiiii|iw m w «-tT j.ii rnT iinn |iM iriiiiliinrw >i|n> iiii.i|) |iT  n m M rm u m  > r » ia i m f » n i i i i i t i i l i f T r i i r t f w n i  I i t H f i r T i i i i p  4m m  MtMtH ' • H i t M M * * * * . ' * ' ' i M i i n M H ' « * N f  I *
The m se-  w ith  w hich a lk fl-o jcygen  f i s s i o n  ocm vsjln  ^m&bhowtfhem? 
hydro 1 and i t s  d e r iv a t iv e s  i s  in d ic a te d  by. th e  r e a d in e s s  of. fo rfca tio n  
o f  j^ m e th o ^ b m s h y d ry l c h lo r id e  on. t r i t u r a t i o n  w ith, c o ld  e c n c m t r a te d  
h y d ro c h lo r ic  ac id*  n o t  o n ly  - o f  th e  a lc o h o l■ i t aelSjbu.t a ls o  o f  i t s  
e s t e r s  and e th e rs*  ' th e  a c t io n  o f  the c o ld  acid;on-j^-»etho3tyben»» 
hydro 1* ^laetfeo^rbem ^hydi^X hydrogen p h th is is te # dt<*j]y*siethoaybenghydryl
e th e r  is  . s n s m r is e d  In  th e  c h a r t* . • In  each  c a s e , g-onethoxybaxashy&ry I
. . ■ ■ ■ •  o '
c h lo r id e  ib*p# 62-63 Is  f©rated q p an ti t a t iv e ly ;  when th e  o p t i c a l ly  ac td e  
a lc o h o l ©r i t s  e s t e r s  a re  used,, th e  g*Hjeth©xyh©nshydryl .c h lo rid e  © btiit
i s  always o p t i c a l l y  in a c tiv e *
> C H
‘This i s  i n  mar bed c o n t r a s t  to  the a c t io n  of- hydrogen c h lo r id e  m  
a l ip h a t i c  ee a lc o h o ls ,  e«g« d-©ebat!i~2*©l s in c e  the- o c ty l  c h lo r id e  
o b ta in e d  - la  o p t i c a l l y  a c tiv e * /■■■■ ■ A H yl-cxygen  'f i s s i o n  o ccu rs  n e c e ss a r ily ; 
l a 'b o th  r e a c t io n s  h u t i n  th e  ea se  o f  35*11© t  hoxybenshydr ©X th© r e s e t  lorn 
i s  presum ably  un im elecu lsir w hile , w ith . oetai*»2«*el. i t  is  presum ably 
a bim olecule r ' r e a c t io n * .
j^M sthoxyba.nshydryl c h lo r id e  h as been p rep a red  by th© a c t io n  o f  
hydrogen ' c h lo r id e  ©n th© a lc o h o l ( B a r t l e t t  and. Hebei ,  J* tech *  $hem# . 
Soe*, 1940, 6 2 , 1345)* . - .
The a c t io n  o f  h y d ro ch lo ric , ac id ' on o p t i c a l l y  a c t iv e  £~methoxy~. 
-benshydrol may be fo rm u la ted  a s  fo llow s**  .
1- . r 4 6 H - ' ——  ------------ ’.■• ( d l )  H9 +
V Ea» C^Hg ; V Qt|
( d l )  R* + II* Cl*   —* (d l)  H 01 + H* e| 3oc6H4
, 2m th e  p re sen ce  o f .  the. reagmfc- th e  a c t iv e  a lco h o l i c n l i e s ,  the  R 
io n  become p l a n a r  and - co n seq u en tly  combines w ith  a - c h lo r in e  io n  t o  glva
an o p t i c a l ly  in a c t iv e  chloride*.. ' In  the c a se  o f  o c tan*2* o l th© 
re a c t io n  is .  presum ably  •b im o lecu la r, the a n io n ic  c h lo r in e  .gradual 1 y * 
be-coming a tta c h e d  to  the © a r  bo ninja k& tlcn  a s  i t  lo s e s  i t s  h o ld  o f . th e  
hydroxy l group be fo re  i t  h as  tim e to  assum e a .p lan ar e o n fig u ra tio n *  . 
consequen tly ' the r e s u l t in g  ch lo ric©  i s  b o th  op Id e a l ly  a c t iv e  and 
in v e n te d  in  C onfigu ra tion*
dl*p*Methoxyben sh y d ry l .c h lo ri d © *. Is  a ls o  o b ta in ed  by th e  a c t io n  o f 
©old c o n c e n tra te d  h y d ro c h lo r ic  a c id  on th e  d l* a c e ta te *  ben s e a t s ,  
m ethyl e th e r  and t h oxyhemshydry 1 e th e r*  - %© d l* c h lo r id e  .is  a ls o
o b ta in ed  by th e  a c tio n ' of a c e ty l  c h lo r id e ,  a t  room tem p era tu re  o r on 
g e n tle  h e a tin g , on (^ -£ -m e th o x y b en zh y d ro l, d l-£ -m ethoxybenzhydry l 
a c e ta te  and d l-£ -m ethoxybenzhydry l e th e r ;  a l l  th e se  r e a c t io n s  
in v o lv in g  a lk y l-o x y g en  f i s s i o n .
The re a c t io n  o f th e  a lc o h o l w ith  a c e ty l  c h lo r id e  i s  a n o ta b le  
example of i t s  tendency to  undergo a lk y l-o x y g en  f i s s i o n ,  th e  
carbonium k a tio n  com bining w ith  a n io n ic  c h lo r in e .
In  th e  more common type of r e a c t io n  -  - a c e ty la t io n  -  a p ro to n  
i s  se p a ra te d  from an alkoxy re s id u e  and th e  carbon-oxygen bond i s  n o t 
d is tu rb ed *  ^-M ethoxybenzhydrol r e a c ts  w ith  a c e ty l  c h lo r id e  by t h i s  
l a t t e r  mechanism in  th e ' p resen ce  of p y r id in e  y ie ld in g  £-methoxybenz« 
h y d ry l a c e ta te ,  which ^ in d ic a te s  th a t  th e  fu n c tio n  of th e  p y r id in e  in  
such r e a c t io n s  i s  to  prom ote rem oval of the  p ro to n  from th e  hydroxyl 
group, r a th e r  than  to  cause io n ic  f i s s i o n  of th e  a c id  ch lo rid e*
(c .f*  G erra rd , J * , 19hO, 218)#
, fh e  c h lo r id e  i t s e l f '  undergoes ty p ic a l  re& o tien ^o f halid© s w ith  ■ j
unushs 1 • read!n© s &* ' A t roCm temperature i t  y ie ld s*  . on treatm ent w ith  j 
water* j^mct&cxyben&hydr jX e th e r  and a small' proportion  o f the a lco h o l j.
w ith .• sodium hy&roxt&o* th e  a lco h o l?  • w ith  po tassium  ■ hydrogen ph tM late* ;
l e  '
the 'hydrogeis phthtX etw ^e a t a r i  and w ith  th e  a lc o h o l  in  p resem ©  . o f  *
pyridine* ^isethoxft>ensh.fdrfl e th e r  j
a - ■o l  j
H  4 - OH
■ t f - f o M *
h - ^ o f v
A /a — 0  H
• f \ - 0 - R
f t c i v u  
f t — o - f t
k p h
K  — 0  CO. H V  c  ( \ H  — ? a  0 C 0. Ci HV C c?z H
I t  h as n o t  been found., p o s s ib le  to  prepare, o p t i c a l l y  ae ilv®  up
m ethoayhenshydrpl ch lo rid e *  . presum ably  because o f th e  l a b i l i t y  o f  t|x® 
eh lc-rine atom* ;; f r s a t e a n t  of- th® a c t iv e  • a lc o h o l .w ith  th io n y l  c h lo r id e  
and p y rid in e*  one o f  th e .m ea t, r e l i a b l e  p ro ced u res  f o r  .p rep a rin g  . 
o p t i c a l l y  .gna® a c t iv e ,  c h lo r id e s  from  secondary  a lc o h o ls*  g iv e s  a ecmpls i 
e ly  racem lo c h lo r id e  i n  t h i s  ease*
fha fo rm a tio n  o f  a  su lp h p n e  when sodium j> -to lu e n e , s u lp h in a te  i s  
added , to sa--aqueous s o lu t io n  o f  a  sodium s a l t  - o f  a hydrogen phSm llic 
e s te r  ap p ea rs  .to  he c h a r a c t e r ! s t i e  o f e s t e r s  which undergo a lk y l -  
oxygen f i s s i o n  v e r y  re a d ily *  A m l& h o m  i s  o b ta in e d  u n d e r s t e l l a r  
ezp u rim en ta l c o n d i t io n s  from  th® hydrogen p h th a l ic  e s t e r s c f  rpmetfeoxy-
teea&hydrpl, ^  -m e th y l a ri-sy ! a lc o h o l ,  . o^ma th ftxy terishydro l , Methyl, and ;
phenyl p ip e ro n y l a lco h o lS | .su Xphones . fro m .th e s e  e s te r s .  a re  _r e a d i ly  •.. 
fe r jr rd  a t  'room . A m lp h o m .  f r m  benghydry l hyrtr cgem.- • ..
phth e ! a te  Xs...ot>t a in ed  t& ffaen the  . r e a c t io n  s o lu t io n  i s  warmed* b u t  th e
* \  ■ - \
hydro gm  phthola to  o f  phenyl-m ethyl carb in o l does n o t ’appear t o  g iv e  a ! 
"sulphone -even when the rea c tio n  so lu t io n  i s  heated on a-' steam (hath  ■ 
fo r  4-5  hours* ' fa c t  th a t  phenyl methyl ca rb ln e l does not ..g iv e  ■
r i s e  to  a ■ m lphcne ■ ixnder th ese  co n d itio n a ls  su rp r is in g  as. Dr*
■ po.wmer showed, i n  u n p u b lish ed  w ork, t h a t  d e r iv a t iv e s  of t h i s  a lco h o l.' ; 
under c e r t a in  c irc u m sta n c e s , do undergo th i s  type o f  f is s io n *  -he - 
n o ted  t h a t  s i  though phenyl m ethyl. e a rb ln y l:  hydrogen phtfoalafca does n o t jj 
r e a c t  w ith  b o i l in g  g la c ia l  a c e t i c  a c id ,  a s o lu t io n  o f  t h e ' (•*)- , ' |j
hydrogen ph th  s l a t e  i n  aqueous a c e t i c  a c i d ;ra p if ily  lo s e s  i t s  o p t ic a l"  J
a c t i v i t y  w hen-heated , and th a t  th e  d l- -a c e ta te  is-fo rm ed*  (T his j
r e a c t io n  i s  co n s id e red  ' in  m o re d e ta il under..*phenyl m ethyl c a r b in o l* ) * j
*  » l p l , o „  i t  i .  - « - « * .  t h t t l ^ c  . « . » * ,  |
■ f i s s i o n  o f  th e  sodium s a l t  o f  th e  a lk y lv p h th a l ie - e s te r  f i r s t  o c c u rs , i
•and t h a t  t&tejfce s u i t in g  p o s i t iv e  k s t io n  th e n  .a t ta c h e  s i t s  e l f  t o  th e  |
.sulphur atom ■ o f . th e  • s odium p - to lu e n e . s u lp h in a te  e an s in g  th e  sodium 
io n  to  become f re e  w ith  co n seq u en t fo rm a tio n  .o f - th e  su lphone and i l l -  
sodium p h th a la fe*  .' ; -
O
C Q O hJ^*-  
CO Okl j*-
Xfc fasajhot- been found p o ss ib le , to  p re p a re  an  o p t i c a l l y  a c ti  ve 
1 . . .  
su lphone a s  th e  r e a c t io n  a p p a re n tly  i s  an im o lecu la r and .the  a lk y l  ,
k a t io n  r&cemis.es- a s  soon, as ' i t  becomes .kinefclcalX y free*  I t  i s  .to  be
n o t ic e d , however, th a t  s r lp h o n e s • a re  p a r t i c u l a r l y  s ta b le ,-  {th® ca rb o n -
su lp h u r bond b e in g  m u ch 's tro n g e r th a n  th e  C&rbon-oxygen ■ bond) ' and- .they
can.'be rc c ry s fc a llls o d . from  h o t  g l a c i a l  a c e t ic  a c id , ' c r  reco v e red  ..
unchanged a f te v  h e a tin g  w ith  c o n c e n tra te d  h y d ro c h lo r ic ' acid*  *^h®
i r r e v e r s ib l e  fo rm a tio n  o f  th e  ca rb o n -su lp h u r  boM  appears t o  be th e
9
u n d e rly in g  cau se  of th e  formation o f -a sulphone, since from  "the. a edit® 
salt of -jg-methoxybeasshyiryl hydrogen phthal&t© and sodium bensoat®  .
(1 ia©l#5 in  .aqueous s o lu t io n  the  n e u t r a l  ph itu s lic . e s t e r  and n o te - ' 
aefchexybenshy&ryl .Wssoa.t© i s  formed*' ■ • probabl © . exp lan  at Son I s  th e
© Ikyl-oxygea . f i s s io n  o ccu rs  ®qually_ reji&XXyjarXth the  sodiums s a l t  
■of g~m®WiQxybenshy& ryl^bm s o a t©. and e.M ® q#lllb£ium  I s  s e t  tip between
the hydrogen p h th a la t®  and ^-m ethoxybenshydryl. 'bm sosfce j .. the sedim© -
- ' ' . * ■ ' ' * ■ ■  1 
.. ben so at®, a p p a re n tly  having,-no r e s u l t a n t  e f f e c t  on th e  re a c tio n *  . . s
p In  u n p u b lish ed  scp® st experim en ts .-with dk -m ethy l a n ls y l  a lc o h o l ,  
Br» K# Hand! observed  tba^th®  -hydrogen p h th a la te  o f t h i s  a lc o h o l ,  on 
trea tm en t With d i l u t e  aqueous a l k a l i ,  gave th e  n e u t r a l  e s t e r ,  , d l - d i ­
m ethyl - a n is y l ' p h th a la te *  . ' S im ila r  o b se rv a tio n s  have been made w i th  r -  
met hoxyiienzhydryl hydro go a. ph tlm la t© , '  &»e* thoxyben zhy& ryl ,  m ethy l- and 
.p h en y l- p ip e ro n y l hydrogen p h th s la te a ,  but n o t w ith  
*** pkenyl m ethyl c s rb in y l  hydrogen phtfeal&te$* .
14 .
te h e  I d s a u ta t lc n  o f ( + ) - p -M ethosybf M hgg rjV  
(HI-) -  p- i e t e o ^ benzhgarsa d l-  P -M U -S E S ^ n ^ ^
.Sodium Phfchslate i n Aqneetta S o lu tion*
When (+ )~£-meth©xybenshydryl hydrogen p h tb a la t e - i s  d is s o lv e d ’ 
in  sodium hydroxide ( 1 mol*) - an o i l  b eg ins.-to  s e p a ra te  from  ;
th e  r e s u l t in g  . e le a r  s o lu t io n  w ith in  a few m inutes*. i ‘he - r a t i o n j  
i a  com plete a f t e r  18 ho u rs and th e  aqueous s o lu t io n . c o n ta in s  . on ly  | 
sodium p h th a la te *  q li^ e s n  he separa ted , in to  ^m ethoxybep^hydrp l
o f  low d e x t ro r o ta t i  on and d a x tro * ro ta to ry  di*£*®ethcxybenEhy&ryl 
p h th a la te #  . H y d ro ly sis  o f  th e  l a t t e r  n e u t r a l ,  e s t e r  w ith  . 
a lc o h o l le  sodium h y d ro x id e  g iv e s  ,derfro -ro fcfeto ry  ijMttethoxytoenzhydrel: 
w ith  ap p ro x im a te ly  h a lf , .the r o ta to r y  power o f : th e  alcohol-, o b ta in e d  : 
when th e  o r ig in a l  (+)* jM e  t  hoxybeafchydryl hydrogen ph th& late  -is-'
• I t s e l f ,  h y d ro ly sed  w ith  a lc o h o lic  c a u s t ic  soda* 'From a s o lu t io n  o f  
( + ) thoxybenzhy&ry1 hydrogen p h th a la te  In  0.3M sodium 
hydroxide ( 1 mol#) and po tassium  .hydrogen p h th a la te  ( 5 m ils* )  y .
4. s im i la r  o i l  s e p a r a te s ,  h u t in  t h i s  ease  b o th  theJaXcohel and %: 
'th e  n e u t r a l  e s t e r  in to 'w h ic h  i t  can he s e p a ra te d , ' a re ' o p t i c a l ly  ■ 
in a c tiv e#  -
From a c o n s id e r  a t  ion  o f  th e se ' r e s u l t s  i t  may he In fo  ered  th a t  
i n  th e  absence c f  added a n io n s , io n ic  f i s s io n  o f  th e  ■{■♦*) ~ael& 
p h th a la te  io n  produces a .^-m ethexyhenshydry l ka 11 on w hich -at once 
raeem ises#. % la .  combines w ith  a second (* )-£-*m©thoxy,benahydry l
p h th a la te  an ion  to  y ie ld  th e  n e u t r a l  o s te r  which i s I n s o lu b le  in
' d r y l  I
th e  aqueous medium# ®ha n eu tra j. e s t e r  c o n ta in s  one p-meth©xyb^nshy!
xs*
radicle uhloh has h©cm raeemXs#d during I t s ■ jKigraiton and one 
whlelxi n o t-h av in g -b een  detach ed  f r m  th© ■ p h th sla te  r a d ic le *  
reta ins I ts  op tica l purity* • therefor-*, th© aloohol cfctcd md V
toy ..hydro lysis o f  th e n e u tr a l  c a te r  p o ssess##  h a l f  the mximaia- 
• r o ta to r y  p ie r -■ of (i-)» ^m e tb o x3to n i:h y d ro l# .
• She .a c tio n  o f  -d ilu te  aqueous ftodlxm hydro* id* on ■{+)-£,»,
BO tboxytitiiEliydryl^feiyrepresented hy th# following #cmaH enss-
»/■ T i u _ - ,  ^  / ' y - c o o M x
^ C C c o a H  V t c O O R ^  l i A c O d A / a -  .
/ X , c o i \ ^ ^ c o c K & ^  ^ y c o o ^ / c L )  ^ y c o o U ±
U ^ c o a K r ^ t S ^ c o o ' ^  • h A c o o ^ C M T )  K ^ c o o t J * .
than the neutral ester i s  hydrolysed 's r ith  a lcoh o lic  sodial 
hydro xl&e* n^T O tho^yfenshylro l • hairing ep p ro sa tea te ly  h a l f  the 
r o ta to r y  -power o f  the. original.- a lcoh o l> Is  obtained*  ' h
+ Z K L O H  - ?  A  R O M  +■ ( X X T j
^ A c o o i ^ ^ ^ )  ^ c o o k /* .
a
o L r~
2 -
Alcag w ith  th e  n e u t r a l  . e s te r  Bom  s .te o s t  raeem la a lc o h o l I s  
deposited , ■ formed b y .In te ra c tio n  'cf^-iaethekybanshydryl Im U cms
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w ith  hydroxy l - io n s  o r  w a te r  m o lecu les^ f th e  so lv en t# '
J. ■ ’ -
-..< Xt ap p ears  th a t  the  n e u t r a l  e s t e r  e o n tin o e ^ to  change a f t e r  i t s
d e p o s it io n  because  when i t . i s . l o f t  in  c o n ta c t w ith  th e  sn p e ija tan t
aqueous la y e r  f o r  &m® IB clays b e fo re  b e in g  separated .,- th e  
p ro p o r t io n ;o f  fro© -a lc o h o l'p re s e n t  'in c r e a s e s ,  w h ile  th e  a lco h o l 
o b ta in ed  by h y d ro ly s is  ' o f  \ th e - Isat£ n e u t r a l  e s t e r  i s  o p t i c a l l y  . 
.I n a c t iv e i  1 . .
. -Wimn pkthal& te , io n s  a re  . p re s e n t in .e x c e s s , 'm o s t  o f th© . 
l i b e r a te d  k& ticns com :Inc w ith  them, to  -y ie ld  dl~g-mefcfaoKy benz», . 
.h y d ry l hydrogen -p h th e la te*  . f ro m - th is  in  tu rn  a naetraX  e s t e r  
i s  slow ly  form ed w hich  on h y d ro ly s is  y ie ld s  a r & c m ic .a lc o h o l 
because b o th -^ •m e th o x y b ^ n g h ^ lry l ',ra d ic le s  h a te  been th rough  a 
phase o f  io n ic  . f i s s io n  in v o lv in g  ;t h e i r  r& cejaisafcicn, ■
The fo llo w in g  ex p e rim en ta l r e s u l t  seems to  su g g es t th a t ,  th e  
fo rm a tio n  o f . th e ja e u tra l e s te r .  In v o lv es  an i n i t i a l  p ro ce ss  which 
-. o ceu rs  w ith  g r e a t  r a p id i ty *  .' ' tThen th e  hydrogen p h th a l ic  e s t e r  I s  . 
d is s o lv e d  in  aqueous ..sodium- h y d ro x id e ' { 1 m ol#) • as d e sc r ib e d  .above 
and th e  r e s u l t in g  s o l u t i o n .a llo w ed • to  s ta n d  .fo r  l i  m inu tes b e fo re  
the a d d i t io n  o f  sodium to lu en e , s a lp h in a te ,  v e ry  l i t t l e  sr. 1 phone 
I  which i s  the  alm ost e x c lu s iv e  p ro d u c t when p h th a la te  and"" 
s u ip h in a te  s o lu t io n s  a re  mixed, ir^ e d l& te ly )  i s 'f o r m e d , . th e  b u lk  
o f  the hydrogen p h th a l ic  e a t e r  being  in  t h i s  -case- co n v e rted  in to ' -  
. th e  n e u t r a l  e s te r*  . . f h is  b eh av io u r i s  a l s o  v e ry  w e ll shown in  th© 
.co rresp o n d in g  c a se  of phenyl p ip e ro n y l . a lc o h o l when,, i f  th.© 
s o lu t io n  o f  the aclcl p h th a l ic  e a te r  In  sodium hydroxide ' i s  not. 
p rep a red  q u ic k ly  and a t  one© added to  th e  aqueous so lu tio n -© f . 
sodium jv  to lu e n e  sulphinafc© an  o i l y  d e p o s i t  of  n e u t r a l  e s t e r  i s
/ 17*
fo rm ed .c o n ta in in g  a p p a re n tly  l i t t l e  I f  any* o f  th e  co rresp o n d in g  ' 
su lphone .
th e  e x p la n a tio n  o f  th e  mechanism o f  n e u t r a l  e s te r ,  fo rm a tio n  e 
.as described, above .im p lie s  th a t  i t  t in v o lv e s  an ' in  te r  *moi.aeul ®r , 
rea rran g em en t 'and i t  I s  su p p o rted  by th e  fo rm a tio n  o f  ^m ethoaqr- \ 
besushydryl jg y to ly l mil phene when a odixm g* to lu e n e ' s n lp h ln a te  i s  * 
added to. a f r e s h ly  p rep a red  s o lu t io n  o f. the  hydrogen p h th a lic ' d 
©s t e r ' in  aqueous sodium hydrox ide ( 1 m ol,}
dhem, 'how ever, th e  rea rran g em en t occurs' in  th e  pm am @ e: o f  an 
e x c e s s ' o f  the  sodium s a l t  o f  ( t ) - o c t y l  hydrogen p h th a la te  ( e w i  • ; 
when th e  o c ty l  and th e  ^-m ethoxybenshydryl hydrogen p h th a la te s  are  
d is s o lv e d  to g e th e r  In ' th e  aqueous a lk a l i}  /  th e  o c ty l  hydrogen ffe ti 
p h th a la te  ta k e s  no p a r t  in  the  .re a c tio n  and i t  reco v e re d  unchanged 
from th e  so lu tio n *  th& p ro d u c t o f  th e  r e a c t io n  i s  di*»|>yirie-thoxy- : 
benshydry l p h th a la te # . a r e s u l t  which does n o t appear t©' b® 
c o n s is te n t  w ith  an i n t  enooledul& r m echanism / and on h y d ro ly s is  the 
n e u t r a l  e s t e r  y ie ld s  r&cemtc jgymetlxoxybenshydrol* ..in- c o n tra s t ,  to  
th e  p ro d u c tio n  o f a p a r t i a l l y  ac t iv e  a lc o h o l when th e  r e a c t io n  - i s  . 
. c a r r ie d  ou t in  the  ah©ance o f  o c ty l  hydrogen p h th a la te *  as 
d esc rib ed  above*
( I t  i s  -p o s s ib le  - th a t : th e  p rese n ce  o f t h e ' o c ty l  hydrogen 
p h th a la te  in c re a s e s  th e  s o l u b i l i t y 'o f  the  n e u t r a l  e s t ^ r  thus.
. p e rm it tin g  t h e  K k a t io s  to  be s e t  f r e e  from  a l l  -the veleem lea 
o f  th e  sodium s a l t  of |j-m ethoxybea2h y d ry l ‘hydrogen p h th a la te
. in s te a d  of  from  on ly  . h a l f  the' m o lecu les o f  th e  - s a l t  a s  in  th e
•
case  o f  n e u t r a l ' e s te r  fo rm atio n  .-in th e  absence o f  o c ty l  hydrogen 
p h th a la t e ) * , ' : '
I t  was a ls o  n o tic e d  t h a t ' t h e  hydrogen p h t h a l i c 'e s t e r s  o f  
phenyl M ethyl c a rb in o l end benzhydnol when d is s o lv e d  s e p a ra te ly  i n : 
. an- © quitscleculs.r p ro p o r t io n  o f  aqueous sed itm  hydrox ide rem ain > _
1unchanged, and t h a t  ,whan th e  s o lu t io n s  a re 'h e a te d *  th e  co rrespond-- 
Ing  a lc o h o ls  are l ib e ra te d *  Y et b o th  o f  • th e s e  hydrogen p h th a lic  ; 
e s t e r s  a re  known t o -lb® cap ab le  o f undergo ing  so re  r e a c t io n s  ■ which ’: 
in v o lv e  a lk y l-o x y g en  f is s io n *  {See p ag e U ^ f* ;^  ♦ .' 1
fh a  RACEMISATICSr o f 'o o t tc a l lY  a c t iv e  p-IHKOXTTr and . seme
mnw n tn  -nrimr i^Xi-iiT*) mr—irtrrrwrri itnri "n *'r--iT — n r  -  n i nri'm rir ■■"hwki- *-' ' t t i * ^ T r - P ' - ^ ' - ' - ' r "  — r  <—— —-—v 1 1 i i|1|M*'- ■
of I t s ;  d e r iv a t iv e s » : : , ‘'
Tha tendency  to w ard s ' r a c e t t ia a t le n  d u rin g  - the  a lk a l in e  
h y d ro ly s is  o f  (-t)*£«»HiethcxybenEhydryl. hydrogen p h th a la te  In d ic a te s  
■the g r e a t sread in ess ...o f t h i s  e s t e r  to  r e a c t  by a lk y l-o x y g en
-•fiss io n ; i t  i s  -.shown-that even when 10 1 "aqueous sodium ' .
hydrox ide i s  u sed  e x te n s iv e  r a c e rs ls a t ic n  ta k e s  place;*.'- ■'■al.cehd
-  v  V  ■■■■■•. g
of h ig h es  r o ta to r y  power was o b ta in e d  when th e  h y d r o ly s is ,w as. .
c a r r ie d  o u t in  e th y l  a lc o h o l ic  po tash 'ob ta lnB te iihem xtfeoxhydrely sti
n o a t a I n i  ng abou t 2fl o f w ater* 1
.■14be n  th e  so lv en t" -co n ta in s  lOjC o f  w ater fch@ hydro l y s i s  . i s  n
accom panied by a c o n s id e ra b le  amount o f  raccm isa tlo n #  . The v ;
• r o t a to r y  powers o f  (+}^ ^ m e th o x y b en z h y d ro la n d  i t s  hydrogen ;
p h th a l ic  e a te r s  a re  g iv e n  Ins - Table 1* ' . 1  !
« , 
O p tic a l ly  a c t iv e  £»m ethoxybenahyiro l becomes raoem iaed , . j
w ith o u t undergoing  chem ical decomposition* when h e a ted  l a  d i lu t e
aqueous ' s o lu t io n ,  a r s s a . l t  w hich aga in  su g g ests  alky!**oxygen 
f i s s i o n .  ' I t s  com bination  w ith  p h th a l ic  erh.ydri.cte' In  t h e .j*esenc® ' 
o f  p y r id in e  -  no co.mlln a t io n  . o ccu rs  In  . I t s  absence » .r e m its  
1b l i t t l e *  I f  any r&cerdaafelon In d ic a tin g  th a t  t h i s  r.e& cttoa ©ecurj
by • th e ' m&cha.nlsm corresponding. to- a e j l* o z jg e n  f i s s io n
^ r R ' O j H  +  C C c o - ' 0  ^ C O O H
■., The .hydrogen j ih th a la ta  o f  o p t i c a l l y  a c t iv e  j>»m*thoxybenshya.ro! 
undergoes raeeiaiisattoB  in  s o lv e n ts  w ith  w hich i t  ■ r e a c t s # e*g« 
a c e t i c  ac id*  m ethyl s a d .e th y l  a le o h o la j a l s o . i n  n itro B e th a n e
s o lu t io n  m d  In  From a l l  th e se  s o lu t io n s  p h th a l ic
a c id  i s  e v e n tu a l ly  d e p o s ite d . ..;
An exhaus t l  ve su rv ey  o f  th e  r e a c t io n s  o f  2>»methoxyben&hydry1 ; 
e s t e r s  end, e th e r s  b a s k e t 'b e e n  a ttem p ted  b u t th e  exam ples' g iven  
show t h a t  alm ost any one o f th e se  compounds may be con v e r te d  in to  j 
a n o th e r  by tre a tm e n t w ith .a n  excess o f . th e  a p p ro p r ia te  reag en t*  ;
• The a lk y l-o x y g en  bond i s  so  weak th a t  th e  co u rse  o f  the- r e a c t io n  
i s  c o n t ro l le d  by th e  r e l a t i v e  conem t r a t io n s  o f th e  r e a c ta n t s  
and s e p a ra t io n  o f in s o lu b le  p ro d u c ts  ( e .g .  d i- i^ se th o x y b e iazh y d rfl 
p h th a la te ) .  r a t h e r ’ th an  by c o n s id e ra t io n s  o f  bond.- s tre n g th *  ' ■
R - O A t '1
<V
C+) R 'O H
/ H C£ &£/,
COOR
s  COO H
VC
Q ^ d o o R ( + )
c°o *
R  * ^ 6  H r
CH-^O. c b Hif
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T A B L E  I
S p e c i f i c  R o ta to r y  Powers o f  p - M eth o x y b en zh y d ro l  and i t s  
Hydrogen P h t h a l a t e  ( 1 , 2 ) .  .
S u b s ta n c e .  S o lv e n t , C f
 ^ fetijrlt-bt £0 4,35^5
H ydro l 03 2 .4 2 0  1 3 .5 - + 3 8 .2  + 4 7 .8 5  +49 .1  + 5 9 .0  +120.7
2
Acid E s t e r  O H  2 .4 8 7 ' 17°" +42.5*  +52.3° + 5 2 .7 * + 6 l .9 * + 1 1 9 .7 *
6 6
CHOI 2 .0 5 5  1 8 . 5 '+ 3 1 .6  + 3 7 .0  + 35 .0  + 4 3 .1 ' + 7 8 .4
3
OH OH 25 5 0 0 ; 17  -  + 2 8 .0  -  -  ' -
■ 3 ... .. ,
OS 0 .3 4 0  19 + 6 2 . 7 + 7 1 . 2
'  . 2
The O ccurrence' of Alkyl^Dxy&en M ission In d e r iv a t iv e a  of|..~
Oy Me thoxybem£hy&ro3.
■ ©l-^ethylardsyl alcohol • ,
fhemylmothyl earbinol : '
^-Methyl piper©nyl alcohol - .
■■^ -Fhenyl plperonyl alcohol*
o-Methoxybenzhyd.r o l$ • • was prepared together with Its acid jtmif 
phthallc ester* » -
■ The sodium s a l t  o f  ■ oy m etbo^bem zhydry 1 hydr©gem p h ih a la te  ' 
when t r e a t e d  w ith  sodium '£» to lu e n e . su lph inat®  I n ' aqueous s o lu t io n  •
. gi%©3 a crystalline deposit of • •^■tolyl-o-mcthoxy'feenEhydryl m 1 phone 
over a period of 6 d&ysj ‘whereas from jjymethoxyfeenzhydryl ■ 
hydrogen phthalat© deposition of thestflphcne Is complete within 
am hour*
Mien the acid phthalic ester of this alcohol Is dissolved 
in  am ©qnimoleeular proportion.of aqueous sodium hydroxide, the - 
neutral ester dl~Qy]&ethoxybenzhy&ryl phthalat© is  deposited on - 
allowing the-reaction mixture to stand for some hours at room 
temperature*
Methyl Amiay1 - Alcoholt - The•preparation and resolution ©f this
alcohol was described, by Dr# &* M smell (unpublished work) who also- 
noted-the formation of a neutral .ester when the add phthallc ' 
ester was treated with dilute alkali* la  view of, the work 
dona on ]>*methoxybenshydrol i t  was thought desirable to repeat
and extend some of Dr* Handl*© experiments with theobject of 
finding out to what e x te a t  a lk y l-o x y g en  fission e e e w i  in
Irp
'e^-m ethy l a n !s y l a lc o h o l and i t s  d e r iv a t iv e s *
■ th y  I a n is y l  a lecho  1 waa p rep a red  to g e th e r  w ith  I t s  o p t i c a l ly
a c t i v e ■ hydrogen p h th a lie  e s te r s * ' ' Ho d i f f i c u l t y  was ex p erien ced
a t  any s ta g e  o f  • th e  v e rio u s  p ro ce sse s  p ro v id ed  th a t  th e  tem pera tu re
e ■
was a t  a l l  tim es k e p t below 80 * ,
■ . A lkyl-oxygen f i s s i o n  o ccu rs  very  r e a d i ly  w ith  th e  a c id
’. . . • ¥
p h th a l ie  e s t e r  o f  t h i s  a lco h o l a s  i s  shown by th ^ o r m a t ic n  of a - 
eulphone' and a n e u t r a l - e s t e r  u n d e r  a p p ro p r ia te  c o n d itio n s* ’
■ When am aqueous s o lu t io n  o f. th e  sodium hy&rcgm p h th a la te  Is  
added to  an aqueous s o lu t io n  o f  sodium to lu e n e  sulphin&te*. 
tolyI~© L -m ethyl a n l s y l •eulphone i s  r e a d i ly  formed o n a l  low ing 
th e  r e a c t io n  m ix tu re  to  stand.'ds room tem peratu re*
• When, th e  ac id  p h th a l ic  a s t e r  o f  c^~a© thyl a n i s y l  a lc o h o l i s  
d is s o lv e d  in  an e q u im o le c r la r .p ro p o r tio n  o f  aqueous sodium 
hydrox ide  th e  n e u t r a l  e s t e r  (d l~  ^ -m e th y l . an d sy l phth&l&te) 
i s  r e a d i ly  d e p o s ite d  cm a llo w in g  th e  re a c tio n -  m ix tu re  , to  s ta n d  
.fo r  some h o u rs  a t  room . tem peratu re*
A s l i g h t l y  h ig h e r  'v a lue  than  th a t  g iv en  by D r. Hand! i s  no ted
f o r  th e  s p e c i f ic  fcofc&tory power o f  -m eth y l a n ls y l  hydrogen
■ ’ 1
p h th a la te  in  e th y l a lco h o l*  Data a re  a l  so g iven  in  f a b le  I I  j
f o r  the s p e c i f ic  r o ta to r y  power o f th e  l-aa& sy a c id  ph tha l i e  e s te r  
l a  chloroform ;- in.. t h i s  so lv en t*  th e  1 -  a c id  ph t h a l i e  e s t e r  i s  
d e x t r o - r o ta to r y ,  •.. j
23,
a t  room
Sd6 c3. f i o ro ta to ry  powers o f X-dL^Biethyl an isy l' hydrogen phtha Xat© 
in  e th y l alcohol and chloroform  tem perature.’ ( 1 . 2  )# 
>_-ggfrjgfi*. M44*3„ . W ^ JP G diprsr
5,429 --17,7  - ' -23. .-2 3 .2  -2 9 .0  —
4*390 * 1 0 .0  .+ 1 2 .1  4412*4' > 1 4 ,5
EtOH
3
Phenyl, methyl • carM noIg .. was prepared and convertedwfco i t s  acid p 
p h th a lic  es te r*  ^ I t  was found th a t n % th e r a sulphom© nor a /  
nm fcral e s t e r . is  formed from the ac id  p h th a lic  es ter of phtefjr
m ixtures are warmed*. Xlhls H/ s u rp r is in g ras i t  I s  toowh.th a t  
under certain conditions alteyl-exygen fission^does take place, in  .
d e r iv a t iv e s  o f  this ale h o lj ' and /Downer showed in  unpt.%Ilsh©& 
work that although phenyl methyl car’b in y l? hydrogen p hthalate does.. : 
mot react with hollimga.ee t i c  a c id , a solution of the ( - ) -hydrogen  
phthalat© la aqueous acetie a c id  rapidly'loses it s  optical a c t iv ity  
when heated and th e  d l-a c c ta t© .i s  formed* ■ It se^ms probable th a t j 
Mth aqueous acetic acid the reaction is  a timissolecuXar one*
methyl earbimoXj at room temperature* mp when the reaction
> A  coo H
y y c a o ^ C ^ )
0
-> C H j C 0 0 R ( d £ )  + H '& - R -  + C H } C . 0 0 H
24.
- M e th y l'? ipenomyl A lcohols ■
/ ^•Methyl- :pipo,vonjl alcohol was prepared together with Its acid 
phfchalic ester* . -Ihe sodium -salt of <^~»tfoyl piperemyl hydrogen 
■ phthalato 'when, treated with sodium j>*toluene aulphlnate 1m 
aqueous solution gives'a crystalline deposit of £~to ly l-^ - 
methyl-piperonyX sulph%®' over a period of shout 24 hours*
• ■ . '  ^ / . ■ ■
When th e  a c id  p h th a l ic  e s t e r  o f  t h i s  a lco h o l is- d is so lv e d  ,
1 a' an eq u im o iecu lsr  p ro p o rtio n  o f  ©queous sodium hydroxide* th e
a s t r a l .  ester, dt-m athyl-piperm yl phthalate i s  deposited on ;
a l lo w in g ' th e  r e a c t io n  m ix tu re  to  s tan d  f o r  about- 24 hours a t  room
tem peratu re*
^.Phenyl Plperom vl Alcohols,, .y
^-PhsmyX .plpenmyl a lc o h o l was p rep ared  to g e th e r  with I t s  
o p tic a lly  active  acid phfchalic.esters#•
f h e . sodium s a l t  o t ^ ^ p h m j l  p ip ero rf: hydrogen p h th a la te  
when t r e a te d  w ith  sodium £*»to lu e n e  su lp h ln a to  i n  aqueous s o lu t io n  
g iv e s  ft d e p o s it  o f  j> - to ly l^ ^ p h e n y l  p ip e ro n y l sulphone a f t e r  a 
p e r io d  o f  ab o u t 3 d a y s * -
' When th e  a c id  p h th a lio  e a t e r  ©f^ a lc o h o l I s  ..d isso lved  ..In an 
equ tm olecu la?  p ro p o r tio n  o f  aqueous sodium hydrox ide the n e u t r a l ' 
e s t e r . d l^ ip Q ^ o n y lV phtoylj ph the l& te  i s  d ep o s ited  tft en  ! .
a llow ing  th e  reac tio n , m ix tu re - to  s tan d  fo r  about 24 hours a t  room 
temperature*
. • She r a t e  o f  r^oem isatloB  ©f {<*}~ o C «*p h e n y l.p ip e ronfX  
hydrogen phthaX aie In  e th y l a lc o h o l a t  room tem p era tu re  i s  re c o rd ^  
R o ta to ry  - v a lu e s  a re ’ g iven  In  Twt&e 1X1* .The r a t e  i s  s lo w er 
th an  in  th e  e a r  r e s  pond lag  e a s t  o f  . thoxyhenshydryl.
hydrogen :phfchssl&ie in  .methyl a lc o h o lic  so lu tio n #
Xm a l l  .th e  e a se s  examined* th e  n e u t r a l  e s t e r  (where formed)
i s  d e p o s ite d  as m  o i l  o r p a s te  by the • a c tio n  o f  d i lu te  aqueous 
sodium hydrox ide  on ' th e  a p p ro p r ia te , a c id  p h th a lic  ester*
I t 'h a s , however* been shown'by A# A* Svsns in  u n p u b lish ed  
work* th a t  ^ ~ n a p h th y l  a n i s y l  e a rh in o l  -gives a c r y s t a l ! 1sab le -
n e u t r a l  e s t e r  under - th e  ’ above ex p erim en ta l co n d itio n s*
2 6 .
5T A B 1 58 I I I .
The r a eeistaat i on of C«*■)**$L^ phegyl  pf perynyl hydrogen. pkthal&te 
1b  ethyl alcohol at room tsmoer&ture* .
r i r - i m r m r r ti+ w t f t  ■ < i i n »n  .i i h ^ P ’i m  l  w *  n ~  • m i r t m n w i p ’1 w i "  i ^ B W r in  v w T n r >r r i i w » r n - i i i  i  i n i - i  ‘i i t f i r f n -  i T - ' n r r - n y *  - n u r n u f T  '— ■ n ‘ - i t t r i r 'i - r f i  —  t ry — m  n n » - ~ - f r  ^ - n w r r y
O'
ph+ha.Ia+e used fead /gy^ j -56*7 • (is, ,2*0j 1 ,2  la  henseae
’**'■ - solution)*’
r i  . 1 Cl » s ;  • '
& J m * Q c « 1 .4 )
**iS.Q ■ ■
IS  # ©
i4 * ?  v ;
12*2 
■ 1©*?
9*? .
US
168 7 .5
192 ' 6 .1
2 1 6  ■■■■•■ 6 . 4
.2 4 0  5*1
2 6 4  ' 5 .1
"288 • 3*6
312 . 3 .6
3 6 0  ■ • 2*9
3 8 4  . . . 2 * 7
408  , 2 * 5
432 ' 1 * 0
528. + 0 * 0
Temoera+ur© varied  from 2O.0°C* during, th e se  ro s^ n ^ s,
0&Z<rO°)-
S A B L E -..-I
* * *  « *  * » *  * M  4
27,
%> e c I f i e  Bo ta  t  
l>hthal®.te* (2 ,2 )
(" )*  ek" piperonyl  hydpcg;6&
■ »  nui w * t i win a W iWDi' - 4 M W *
S o lv e n t#
0 H...GII 2 5
■ JO
■ -fU-rlcoc-c 
1 .4 3 5 5
"f*1»*
22  *5
\ji<,k3*0
—i s  * o
[s£$*'}9^
' - 1 7 .3 *
0
-2 1 *2
O
- 3 4 . 0
0 BL 6 8 2 ,0 1 1 8 22*5 ' - 3 1 . 2 -3 8 ,7 - - 3 5 . 7 ’ -4 2 * 7 ' - 7 9 ,9 .
C S0J& 0 .5 4 2 5 2 2 .5 - 4 1 . 9 —53 * 4 - 5 6 . 2 - 6 7 .6 —11 4 •4
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E X
tm  * »  * » . « * « *  « .  < w  w  n w « k  m  m * *  <m <m  m> * n *  ' * »  —  * » * »  « w
?>*:’r t b ~ » ' n r h w a s  p rep a red  fey the E d i t i o n  4ur.:
to u r s  o f  i s  e th e r e a l  s o lu t io n  o f  &ni ©aldehyde C2S%*# 0*.p isol*}
to  pheno l magnesium brom ide i t  mol.*} co o lc4  in to e *  w a te r , th e
** a lfc im g -so lid  complex feeing c o m p o s e d  w ith  Its# *sh& au^n ius*
"  '  © 
© M irld e* .' f to  d r ie d  e th e r e a l  e x t r a c t ,  avepcrated below 60 to
sm oll b u lk  and d i luted w ith  l ig h t -  p e t ro la n a  d e p o s its  th e  ©&rbir*©l
©
II:Cg#, yield ?8pS i» bulky isass#s o f  short needle3j ts*p*. 63*65 *
A fte r  r e e r y a t a l l l s a t l o n  from  e th e r*  l i g h t  p e tre lc tm  i t  s e p a ra te s  in
■ ' ■ ■ o
r o s e t t e s  o f  t r a n s p a r e n t ,  p r ism a  t i e  r o d s ,  ia#p* 66*67  (Adam s, W ir th
^  ’F re n c h , ' J o u r n a l  Araer*G tom * So©#, 1918» 4 0 * 4-30, g iv e  m*p#
S i * 6 a CJ /  1 :
41*f>»r-:3ft;-i0?syhmghidPtl. tlfdf^gsii , ^ th ^ ls te fi A mixture .
o f  tb s alcohol il0*7g») phttollc mhydrld# (7 ,f.g#) and pyridine
(7g#) wss fc .at f>£*G0 fo r  4*5 tours* the r e s u lt in g  i^aMtss®
v isc o u s  l iq u id  was d i lu te d  w ith  an equal volume o f  acetone and
decomposed w ith  a, s l i g h t  o le o sa  o f c o ld  d i l u t e  h y d ro c h lo r ic  ae -id f '
th e  p r e c ip i ta t e d  p a s ty  s o l id  r a p id ly  hardened  and a f t e r  $m hpur
the resulting' crystal IS no acid phthellc ester wss collected nwl
0 Xt
d r ie d ,  (X8#0g*, y ie ld  V^\l) m*p* 98*99 • I # ib  so p a ra to a  from  
Onrfeon d i lu lp h id e  in  bu lky  m&s&ea o f  s h o r t  n e e d le s ,  m#p* 108*203° 
(deccnp*) ( Found ,©f! r a p id  t i t r a t i o n  w ith  0*1 , 1 laOH, !£*38S *
. %fil!l S ° 5 ^  n )*
a*
.. EqulmoXecular amounts o f  th e  a lc o h o l (6#3g«) and p h th a l ie
imhydrid© (S .y g .)  worn inalntdl&ftd a t  120-130 fm ia f o r  4 hours 
d u rin g  .ishich .tim e p h th a l ie  a c id  (G .Sg•) sep a ra ted #  ■ Ho t e M  phth&Xio 
e s t e r  w«.s form ed under th ese  c o n d itio n a l the on ly  compound t o th e r  i 
than-unre& c te d  m a te r ia l*  to  be i s o l a t e d  was- j^r^thoxyben& hyiryX  
o th e r .  : .;
fa )<•?>»x thcx'dr'*'*thvdryl By1 «*©# Phthal ate -
4ik$*jt     g ^ «*ftn>MTT>iri«»^ rii g- .n w^rn #»»n wvn iWry#* «nraiu» m u u n  «)mi >m in noi nwrtiimm
A s o lu t io n  o f  the d l - e s t e r  ( I4 3 g « )- and cinohonidin©  (&3«6g*) - . >
in  a c e to n e . (250©#a . )  a f t e r  s tan d in g  QtrePB.*. ^  d e p o s ite d  t h e ' 
cineho  .n id i no s a l t  o f  th e  d e x t ro - ro ta to r y  hydrogen ph tbs In to#'
This,. a f t e r  th r e e  r e c r y a t a l l l s a t i o n s  fro® b o i l in g  e th y l  a c e ta te *  -j
y ie ld e d  th e  • e ln eh o n ld ln e  s a l t  o f  hydrogen
p h th a la te  (B 7g .) i n  th© fo rm .o f  - bu lky  c l u s t e r s  ©f & c r t  n m d ie s  
o
m*p* 143-144 . (decom p*). T his s a l t*  mixed .w ith about t r i c e  i t s  
w e ig h t’o f  acetone*  was then  decomposed w ith  co ld  d i l u t e 'byirechj.? 
ac 1 d ' and the in  s u l  t in g  C-f )% rm  th  oxyfee nsh y d r y l . hydro gen ph. Ik a la  to
p r e c ip i t a t e d  by a d d i t io n  o f  w a te r . I t  se p a ra te s -  f rots carbon
■ o ; •
b is u lp h id e  in  bu lky  c l u s t e r s  ©f s h o r t  n eed les*  .sup* 103-105, 
{decomp#) {found.' by ra p id  t i t r a t i o n  w ith  0 .1 1  'KaOH* M#565t••
-.- iw  —* r j* w # r  ”  ■•'
0P r e q u i r e s  M«362)# K e ta to ry  pc '-" a  a re  g iven  in  f a b le  1#
*  ?'-*S  * 3  - ■ • ■ • • '
' Of ) - r^ " ~ th o x fb '1  ^ v n irol# ' To a s o lu t io n  o f  tbB (+ )~ acid ' e s te r ' 
(X»81g*) in  c o ld  a b s o lu te  e th a n o l . {100c.e#) was a d d e d ' sodium 
.hydrexid© (O .O e.o . *%/ 50;J) and th e  whole h ea ted  r r p i l  l y  on th e  ®**'*, 
b a th ; a f t e r  about 3 m *m utes' b u lky  p r e c ip i t a t e  of sodium
p h th e la ta  had s e p a ra te d . A d d itio n  o f  w a te r  r e s u l te d  in  a c le a r
s o lu t io n  Jfresi which* on d i lu t i o n  .w ith  5 toI ibb&s o f  water.*
m^thoM^hwx^xflrQX .Bwpnrnt^ I n  b u lk y  tmmmn o f : lo n g  h tii*  j .  need le  a ,  , •
{X*05g*) rnmpm SB-S9 * . jRot a topy  powers a re  given. in  TabX© 1#
U nless the w ate r c o n te n t o f 't h e  a lc o h o lic  sodium hydro&lde i s
kept low* recemlssftioB occurs,. e*g> In a similar e ' ~ tmnt where
XGo*e* o f  a b s o lu te  e th a n o l end 2*5c*e* o f  5 j j  sodium hydros?.do wore
.. ■ ' ** ' o
employed* th© r e s u l t in g  ^ m ^ th o ^ b e n s h ^ F o l .  had cmly £<*3 $893' +  9*4
In . oorbon  d lsu lp h id e*  ’ . . .
. . .  \
' *  ;  '
Form ation  o f  th e  J m i t rB l  ?h f o l io  h a te r  :by hydro lysis . o f («*)«*$«»
II ,4** rnshT.lr2 l  I% th a la te  w ltti (tone on tva te d  frmieoxm hrdliim ’
fhe acid phthallc ester {5*4g« of &CJ 5893 10*2 in bensehe)'
was trifcurcfcad w ith  s o l i vm hwdrfsxlda s o l u t i o n ' (36e»e*. o f  & Jf) when  a
p a s ty  s o l id  s e p a ra te d . *Ma csal**selM  'ta& te ria i was la r g e ly  th e
a lc o h o l s in c e  in  d is s o lv e d  r e a d i ly  'in  co ld  m ethanol .{in  which th e
n e u t r a l  e s t e r  I s  but .sp a rin g ly  a c lu b !  a}*- I t  was f re e d  fro??? any-
t r a c e s  'o f  n e u tra l  a s ta r  by h e a tin g  the  m ethyl a lc o h o lic  s o lu t io n  ,
a f t e r  add ing  a few drops, o f  50>« aqueous- sodium hydroxide* f ’h©
0
re  sn ip in g  C^l ^ p^msthoxyben^liydrolji EIW6X *  had. c-a -803 m .
o
•5*5 ' I n  ca rbon  d isu lp h id e*  A second a p o c te n  o f  th e  ©old p h t h a l i c
o -
o a te n -o f  about th© some r o ta to r y  power* w  ■ £893 — 11*6 ■ f was
h y d ro ly sed  in  e th a n o l {60s*o«) e ln in g  sodium .h yd rox lde  (8c*e* o f
• ' 0  
S H) a e  r e s u l t i n g  (3*1 g* f . n .p*  60*62 ) had,
■ (Wj £823 *" .19*4° In "carbon ctl sulphide*
'  %A com parison o f  th e se  tee  r e s u l t s  woeici ap p ear to  in d ic a te  tfea t
the p ro d u c tio n 'o f . th e  c la - h c l  i n  concen tra te?! s q u e e rs . a l k a l i  1b th e  |
a a
4*
■ r m u l t '  o f  two c o n se o u iiv s  r e a c t ie n s t~  '.
'  r  •
Ca) •: The con vefa ioa  of tb s' mold p h th a iie  estg? to the hal f  racemiaed 
;:maufcraX phfchftllo e s tw *  ; p ■ ■ ' . p
m ,  ■ The rapid hydrolysis o f  the n eu tra l aster*  .
B e ^ e c ^ re rs len  of { + } fcho^ y* enrhyh*0 l  'Into Its (+)~tT’vdrer rn P h tb r l tr
“*** ■*•*•* ♦' , . . ■ i
' ■ • ■ ■ . 0 
jg*&©thoaybmshydro 1 (0*f*£# ^4 6 * 0  ■ in . c a rb o n -d is u lp h id e }■ •
C!Oi/3 v...
o b ta in e d  by hydrolysis--.- In  a lc o h o lic  s o lu t i  on c f  I t s  hydrogen p h tlm lie/ v ;
O ' -  "
e&tes* &CJ ^  + 44*5 ' In te r n © ), was hoatad with phth&lle ardiydride j
O '  *
(0*57g#)-.-an& p y r id in e  •{0*6g*). f o r  an hov:f* a t  &0~60 * Th©' r e s u l t  teg
p«ia0tli0X|h€fighyd,Ffl hydrogen p h th a ls te  {O#0g«| p o sse ssed  « ■  58S3 
. © ■ ■•■■■■■ d ' ■ -
+ 58*4 In benzene*
p a e o n is a t ie n  o f  (+)«»p»*«ofhoxy bestghydrp 1 ' i n  h o t f eons f io ln tio n «L
o- -jox^bonEhydroI C0*5Gg* o f  frG *™» ' -b.I7*4 In earbcn-d lsu lnh ld e)  **'” -M s a '. . . .
waa h e a te d  w ith  d i s t i l l e d ,  w ater |7§0a*c*>. i n  w h ic h - i t  baeoafts la r g e ly  
d is s o lv e d ,. 'o n  the steam  h a th  and i t s  r o ta to r y  power d e tc  * td r  I a f t e r  
v a r io u s  In te rv a ls *  Tbs r e s u l t s  a r a t#  ,
C*^ - r +  Keatings , m  . ln „ c a r ie ie t d isa lpM de* . "
*>, ra*- : ' • . ■ .
: ' \ 0*0 . ■ . +  17*4° .
0*5 14*2 -•■ -
10*0 • - - ■ 7 .0  -'
p  50*0 ;:  ' ’  . ' ±0„.0 p .
Ilia resu ltin g  cll»*|vnethoxybenKhydrol melted shfcrply • a t • 65**86° and was
th u s  -chem ically pure*'
In  a  s e p a ra te  ©acperimnt# th e  & l*al©chol ■(!$*,) was h e a te d
w ith  d i s t i l l e d ,  w a te r  .(600s#e#.) on th e  a team b a th  f t r ; o v e r ' 100. h o u rs$ 
' I t  was -2*ecover'ed. unchanged m«p*, MB 9 I n d ic a t in g  th a t  mo chem ical, 
change had a c c u rre d *  ■ " ' \  :
• . * ,  „  5 . *
Kac rrO 0 a t i  on of {+. I <»i>^M0th©xThe'nshvd.FVl H?' ro re h  rh t’* * t a t#  In  ** t or
S o lven t 1 a*' Room- Temner&ture#
i»*l»<ii^ >i'.i*»fii|,smii.i'.<n.iii'«w> "*v 'n Miin.iwfci.in,^  ,.wim»-|i*i,w»ii'’^ i^hi,"Ci  ^ t^i-iiTn^ niiffrttnn'O'iftiiiii i»»r‘iiintirritfn-rrt ir ~i n i* rnWiftp-ffrr^i- 4V«tt»E» 0
.n n a . .s p e d  **n o f  th e  a c id  p h th a l ie  e s t e r  hadf^J^gog 'M 4 .5  C e,l#7Sj
1*2) -In ab so lu te - e th a n o l iirs se d is te ly  a f t e r  d is s o lu t io n *  ''1he .s o lu t io n  
was o p t i c a l l y  Inactive when a&aminM 0 months later* ; \ • ;,
, , r ■ • '" ’. -'d ' O
••/ A nother spe& taea ©f the. a c id  p h th a llo  e s t e r  (&t3 ^ <«X3*7 v lh  .• OtStfcfW
• • O  • ■ •
bensen©)' ImdGO —8*8 ( c f1 .0 s 1 ,2 ) ' i n  g l a c i a l  a c e t i c  a d d  •
; * 5893 . / - . ■
whan fm & h lj  d is s o lv e d !  a f t e r "24 hour** ..the .s o l t i t lcm was o p t i c a l l y
in a c tiv e #  • ' R . R - R
Oth e r  o h ^ ^ a t - lo n a  ffjyggy in  XX# . , ■ . . ■ . ... ' , '
' ■ I w n  a il., the  so lu tio n s., r e f e r r e d  . W  In* th i s  ’p arag raph  r h i h d l e  
a c id , was e v e n tu a l ly  deposited* .
Solvent At ,2}
Oi g « / 1  U0 5 *  C # )
tim e I s  In  
Hours*
f  A B Ir B X X
ff*wvtWX  Alcohol#Rij
#  t i  • *
i l  trom oth^ne «
fims M rs? 3 Ttos ' ' time Msr#i%
0 ' 2 8 .0  - ’ ' , 0 - i?*?' ., 0 ■' •' %<ri A*, x> * %
. 24 2 1 .8  ■ . 2- ■ 11*5 48' ** ci ri
43 1*73 ,:' 3 .-- - ■ ■ ■7 .7 '■ 72 - : 0*0- * V
72 13 .1 = ■- 8. - -■:• 4 .2 - 96 ” . 0 0  0
120 7.0 , - 19 : -0.0 120 26*4
144 6 .0 1 144 , r>0 A •
163 3 .4 16S 's i . i  '
ICC : «<& 1 102 ’ 18*4-
210 1*4«L • W > x 10 . -14*0
UH ■■■ k l
t «* 1
i 1
1.^.4
X I. 0.
1Z ( e o n t d , )
8*8
4 5 0  " . '■':' 6*8
6 ,4
912 . • : . 4 ,4
■1, ©
Reaction of Fltthplate. wltti Aeetle Midi
o * " I
3**>&ethGxybe&s&ydxy 1 .hydrogen .phihal&t®' {3g of|tJ *45*4 , i s  .ben&cne i «•» ,. s
w a s .d is s e lw d  tn  g la c ia l  iteeti®  acid  (60c«e*)$ th® j:
© : iso lu t io n  had ^  1 0 ^  4*8*96 . A fter 5 hours the ®©iufcleaa |.
■'•'.■■©■■' i'
which then had. cL 1 8 _ ,  4-1*4*? ' (1*2): waspeurM  1st® water a isltb s
e l l ,  wh&ch separated, extracted with otfeaiv Bxtr&ctl on o f  the
ethereal solution ft th d ilu te  'msmt&&9 y ie ld e d  the hydrogen
p h t h e l ie 'e s t e r  (1#3§«) w ithM 3$^5*$S#0 C£, 4*88} 1^ 2} in  bene
Eyapore t io n ' ©f th® washed.©fcherea 1 solution yIeMed"ijyjnethoxy- 
. : , . o
benehydryl acetate' (0*5g«) b«p* 190-195 f2Qm*m« '
Preparation ©f nwMethox^benitfdrtl eh lo r id e  -  , ■ • : I
■ (I).  Balmg concentrated. equeou* hydrochloric acid, , [
i
(a) Frtrn tfcoxybmahydr e l , .  fh e  d i- t lc o h o l  (Eg*) was ■ I
triturated with hydrochloric acid .{10c*c*)' when i t  ra p id ly  changed |
: . ... . j;
to it liquid product which, In t« ms* soon act to & crystalline J 
powder} this was filtered  off*. washed with' hydrochloric acid and [ 
dried In..yacuo. 'over quicklime Ctg, m#p* 59-000} % crystalliaati m
from l ig h t  p^ trol^ xm gBW e h lo r ld e 'in  bulky
. #
elu aten  o f  s o f t  long need les#  s*f*''02«*$ * $h#n 0#270Bg# '
d is so lv e d  ia - a lco h o l (XOo#©.*) w is warmed fo r  a few mimttes «£th  i s  
oxeesa of- 0«IJ[ sodium hydroxide i t  n e u tr a lise d  1 1 *0 0 0 *0 * o f  th#
a l k a l i .-{#<pii¥*: 232| eala* 2SE#6)*
Cb) F r o m . » A »p#ei*a#» o f  th# (+ }*a lech 0 l
CO*SOg* , £ c C J + 1 7 * #  in  earfeon d isn lp h ld #J_■ :wa# triturnt© d w ith
h ydroch loric  aei'd (5e*o#).& s d#scribed  in ( a ) f  ■ the r e su lt in g
.  , '. 0
eh l rid#' (0*S4g*) .w ithout .fSs-rther. o r y a ta l l ie a t ic a  had/>i*p* 68^03■
and was o p tim a lly  m  in a c t iv e  in  carbon die* Iphld# so ln t i cm
(£,» 2*5? 1 ,2 }*
{©} Fremiti. thoaorbmBkydryl Hydrogen Ih&haXafce* ■
then tli# d ig e s te r  ($#S2g*| tms fcrltnrated w ith hydroch loric a c id  
flO©*©*}. tli#  e r y s ts l l lm #  ©h&raoter o f. th# suspeided m a t# r ia l  wider* ■ 
went an tmm&XMtm ©hang# and th# temperature o f  th# mixture ro se  
s l i g h t l y ,  A fter tr itu r a t io n  fo r  10 j&inutea th #  s o l id  m ateria l 
(3»9§g#) was f i l t e r e d  o f f ,  washed w ith  hydrochloric. ao ld  and dried*  
I t  was sap, rated  by e x tra c tio n  .«& th  b a ilin g  l ig h t  petroleum  in to  
phtkaltft a© ld .{l*S0g#t ©ale# i,6 6 g * }  and j^m ethe^benshydryl 
C hloride < * * .  62-63} 2 .2 Oj,. c a lc .  8 .32g ,>
(&}' Fro® (•*)«* o**Methoxyhensfcydry1 Bydmogtti fhthmX&be*
<?
A specimen o f  the {«•)■*•m te r  (l« S lg ;W y ^ 3  ~IS-*2 in  bm&eno) ami 
hydroch loric  ac id  (§•©*©•) trea ted  as in  C o)'y ie ld ed  phtSm ile acid  
(0*8Xg*) and ctl^^m ethoxybsm hydryl ch lo r id e  (m*p* 61-68' |  l# 1 0 g #) 
which was o p t ic a l ly  In a ctiv e  In carbon d isu lp h id #  (£ , 2*5? 1 * 2 ),
{©I ■ From &l»o-?-rcbho:r'  i r&hyi** n ton-1 eta# H i  a a c e ta te  (O .gg .) ws?s-
- t r i t u r a t e d  w ith  h y d ro c h lo r ic  **cid ■(2o*o*) when i t  gradual l y  changed
. -  0 . ■■: ■
::to  a .- .c ry s ta ll in e  ' a> lid#  m»$«- '57-59,* . f i l l s  su p e rs te d  from "light"
.:' -n .:.. - .' ... , ■” ■ v ~ 0
; im t  ro.X mm  i n  .bu lky  .© lu s te rs  .o f  f i n e  no© d ie s  C.0*§g#}# c# p v  02-63 
a len o  o r  when' s iz e d  w ith" a u th e n tic  ^ ^ e tb c ^ b e m ^ T ^ r x l :  c h lo r id e #  •
o
( f )  F ; '«  d l-p -tfe th ax y b eaeh y d ry l tthe-F* m*p* 186.
f in e ly  -..powdered n th o r  ( l* 0 0 g .)  was t r i t u r a t e d  with'. h y d ro c h lo r ic
© .
a c id  (6c*0*) and th© m ix tu re  warmed'..t© about ..-SO ■ f o r  a  few to ln rte s  
u n t i l , ,  t h e . c r y s t a l l i n e  m a te r ia l  mXteei*. On. coo ling#  ■ th e  eolgcxt 
m a te r ia l  s e t  a t .  once - to  k  h a rd  c r y s t a l l i n e  m s s  (l*16g*#. c a lc ,  - l #18g]’j
O' : ^
a f te r -  -powdering and dry ing#  i t  had trup* 62-63 =■ a lo n e  o r  when mixed
'w ith  •••«»•' a u th e n t ic  specim en o f  thcxybensihydry l..ch lo ride*  fM .s
r e a c t io n  jBs»»P£t .p roceeds .4* ? e ^ la te ly  a t  room, tem pera tu re
b u t u n le s s  th e  ' r e a c t io n ' p ro d u c t 1® w aited  .the ' c r y s t a l s  © fa th e r ,  
"become. co a ted  w ith  a s o l id  'p ro te c t in g ' la y e r  o f  nw ettexyhenE feyuryl 
ch lo rid e #  ■
.{gj F roa sosM o -Mef^r^ybonEliyxtryl. % th y l  fftheyy.
• ' p*3to thoacybcashy&ryl r ^ th y l  -ether ‘ (0#40g* 5 was t r i t u r a t e d  1 n 
.©oocexitrated 'h y d ro e h lo r ic  a c id  (£c*c*) v t o  o i l  formed which h  ;
r a p id ly  s o l id i f ie d *  f h i s  c h l o r id e ’(0*35g«) s e r r a t e d  from
. , ■: : . : - c ' ;- v  ' ■ . . o .
• p e tro leu m  ether- in .n e e d le s #  sup* 61-62 # - mixed m*p* 68-63 «
(M) Prom, d l - ? -  th o x y b e n sh y lry i' Benso&t*fli’ SN • t t
The tenszoie m t m  ( lg#)  w^s t r i t u r a t e d ' '  w ith  c o n c e n tra te d  • -■'
h y d ro c h lo r ic  a c id  (lc* e* ) The d r ie d  $? ©duet {1 #!«§;& *g*} se p a ra te d
from  l i g h t  pe tro leu m  i n s  am 11 need les#  cup* 6-0-6Xf and mixed 4 t h  
an a u th e n tic  sp ^e laen  e f  ^ tto th o x y b e itfb y d ry l c h lo r id e ,  m .p. 6 2 -8 3 .
;B0H30i3; a c id . was re co v e re d  f r c »  th e  l ig h t .p e tro le u m , f i l t r a t e s #
'& $ P re p a ra tio n  o f  iM fo ttegybrnghyftry l Chloric®  by, th e  a c t io n  of 
**A cetvl C h lo r id e  oh **
( a,) ■• d i # ?>» 11^ thoxybstibhydro.’X $ ' % e  d l^ e le o h e l  itt: f l* c ~  # V d i s s o l v e d
r e a d i ly  in  a c e ty l  e h le rM a  (ie*& #) w ith  m m  evoluttf ^  o f  t e a t ,
.tm t m t  M  hydrogen. ch lo rid e *  and th e  s o lu t io n  r a p id ly  became
so lid *  " p r o d u e t- a f te r  s t r id in g  o v e rn ig h t in  an  evacuated
o
.d es icc a to r-  c o n ta in in g  a o d im rh y d ro x id e , had m»p^ 60-61 m d  
's e p a ra te d . fro®  l i g h t ; patro iom a i n  n e e d le s , m*p*'62-63 . { l*0g*), • 
a lo n e  o r  whoa inixed w ith  a u th e n tic ' ^ m t b & x f b ® m h y d r y l  c h lo tt d a ,' 
i t  i s  ■ Ik s -e v M m fc  a h t .m  s ig n i f i c a n t  am ount• o f  a o o ^ .a tio n  te d  
; occurred*  ■: . '
CD) ' (+ )-p-.|fe  fctexybenghydrol* ftfhea experim en t (a )  was-- re p e a te d  •
u s in g  an a lc o h o l -(0*5g*) w i th & T | +17*4 in  e^rbon  d is u lp h id e ,.  •
tb& r e s u l t i n g  d l- jj- ia o tte x y b c n sh y iry l c h lo r id e  (0*5$£«) . t s s  
.•o p tic a lly  in a c t iv e  In  carbon  disuXphi.de (£,$*$£ 1*2 )«
(o) , dl-n-M ethoxy1banshydrvl E ther#  • fins 'powdered e th e r  
d is s o lv e d  r a p id ly  l a  warm a c e ty l  c h lo r id e  ( l c , e . )  &nd th e  s o lu t io n  
a t  once s e t  to  a c r y s t a l l i n e  mass*.. A fte r  .leav ing  J a  vacua o v e r 
sodium hydrox ide f o r  2- days# jyhe r e s u l t in g  d ry  powder, was co m p le te^  
'.$©£&tfe ( th e  e th e r  I s .a lm o st in sduD le) in  h o t • l i g h t • p e tro leu m , end*- 
s e p a ra te d  th e re fro m  o s co d lin g  in  n e e d le s  {X*Og*)* m«p# 62 -65 , alcm  
o r  m ixed w ith  a u th e n t ic  j£*sr*ethcxybex&hydryl ch lo rid e *
(d) - -'■d l - f c h o x y b e n s h v d r y l  A c e ta te . : ■ -  . ,
1 A. s o lu t io n  o f  th e  a c e ta te  {0«50o#©#) i n 'c o l d  a c e ty l  c h lo r id e  ( l e . e )  •'
'■'was ■ p la ce d  In ' a  d e s i c c a t o r ' con ta  iming a odium hydroxide* ■, Sfexf d a^ #
' th#  ■ s o l i d . r e s  idu© w as. ^ © c ry s ta l l is e d  f r o m  lig h t■ p etro leu m *  when
o
w h eed les. CSIH"0#3g#), sa.p* 62-63 o f  p-m ethoxybenghy3ryl c h lo r id e  '
: w e r e ' © b t &  n e d #  " ' ' ’
• Prey n a t i on o f  p -Methoxyben^h.fd ry l  gh l e r l &e u s in g  ..ihlbssfi C?hlarMa •;
■%lcnyi- C h lo rid e  C0*55g*) wm  added slow ly  to  an 1 ee*c©ld s o l t s i lm, ;
0 ■ " : . \\
o f  ^ i& e ttex y b en sfty d ro l' {l.OTg#* &J '^^ 3 -f- 29.0- in  carbon- d iso lp h id e jj
i n  p y r id in e  (O«40g«) ■..' A fte r  a .v ig o ro u s  r e a c t io n ,  the- w hole a # i ;j
s o l i d  w ith in  5 m inutes# E x tr a c t io n .m l th m m  l i g h t  t ro les© ' •
■" . ■.■• o ■';.
removed th e  ch lo ride# - 1'he f i r s t  c ro p  Cm*jr ; 60-81 j ,  . ' I
was o p t ic a l ly ,  in a c t iv e  in '.ca rb o n  d lsu lp lii.de  s o lu t io n  .{gy 2 *40* J ^ lL
- . ■ . . , - ■..;. .... ,..'■■/•■..... . ■ ■ '; p
fteso tioz iso f d l-p-M ^thoxvbenshydry l C h lo rid e . I!
(a ) With fo.id  w ater# A s o lu d  c a . o f ; t h e  e h lc r ld *  C0#Sgt ) i n  efcterj
.{25o#o#l was shaken, w ith  w ate r t h r e e . t i m e s .; th e  f i r s t  two was Wings 1
were' a c id  to  Congo r e d , ' h u t. th e  - t h i r d  was not*-., 'Xhe d r ie d  e th e r e a l ' II
■-■■'■ ■ ■ - ' .... j!
•so lu tio n  d e p o s ite d  g la s s y  rhombs-, o f . j^ise thoxybenshydry l o th e r  ■ |
■
.(0#5gte* i>* 119-120 * a - sm all second C rop, {needle® t m«p» 55-60 ) .
c o n s is te d  p ro b ab ly  o f  ^-m ethoxybenshydrol - mixed :with'.' t r a c e s  o f  tfesw 
o th e r*  .... ,. :.,. .... -
■. ■ ■ ■. ' I
■(b) W ith -Sodium H ^ lro x id a . S o d lto  H ydroxide { 2 e .c . o f  311) I
. ‘ !
was ad ied  to  a s o lu t io n  o f  th e  c h lo r id e  in  ace to n e  (5*c*c) ’ Af t e r ]
hCn r ,  w a te r was added whm an  o i l  was p r e c ip i t a t e d  which rapddl^
— ______________ - ___________________ J
1 2 -
s e t  to  a mass of c r y s t a l l i n e  p l a t e s .  These (0#7g*) had 
m.p. 65-66°, a lo n e  or mixed w ith  a u th e n tic  £-m ethoxybenzhydrol.
(c) With potassium Hydrogen phthalate.
pinely powdered potassium hydrogen phthalate (1. 02g.) was added to 
a solution of jo~methoxybenzhy dry 1 chloride (1 • 17g*) in dry acetone 
(1 5c.c.) and the gently warmed suspension triturated at intervals 
during three hours# The reaction mixture was diluted with 
water, extracted with ether, and the ethereal solution extracted 
in turn with dilute ammonia* Addition of hydrochloric acid to 
the alkaline extract precipitated £-methoxybenzhydryl hydrogen 
phthalate as a fine crystalline powder, (1 • 1g. ) m.p. 98-99° alone
or mixed with a specimen prepared directly from the alcohol*
/ • &(d) With dl-p-Methoxybenzhydryl* A few drops of pyridine were 
added to a solution of nymethoxybenzhydryl chloride (0.23g.) 
and £-me thoxyb en zhydryl (0.21g.) in dry ether. Next day the 
solution was washed with dilute acid, dried and evaporated# 
Crystallisation of the residue from acetone yields £-methoxybenzhydryl 
ether (0#3g*) in glassy rhombs, rrup. 119-120°#
P re p a ra tio n  of d l - p - M ethoxyhenzhydryl A cetate*
(a )  A m ix tu re  of th e  d l- a lc o h o l  (5« 3g* a c e ta te  anhydride  ( 3 g .) 
and p y r id in e  (2 g .)  a f t e r  s ta n d in g  2 days a t  room tem p era tu re  
was d is s o lv e d  in  e th e r ,  washed w ith  d i lu t e  a c id , sodium ca rb o n a te  
and f i n a l l y  w ith  w ate r. The r e s u l t in g  d l-p -m ethoxybenzhydry l
a c e ta te  ( 5 c .c . )  had b.p. l82-3A m .m , 1 0.35^8g . on h y d ro ly s is
w ith  sodium h y d ro x id e , n e u t r a l i s e d  13*90 e .c .  o f O.lN*Va.0H.
€ H*u,0 , r e q u ir e s  13*88o*c#),. I t  allowed m  tendency  t o  c r y a t a l l i i ^Id  xo 3 ■ j
a f t e r  k eep in g  i s  a f e f r ig e p a to r  T e r  s e tw f i l  wcc&s o r a t  worn. j
tem p era tu re  f o r  tm nj  sou ths*  ■ - ' - .' i
' : . ’ . . i
.(fe)" ’A ce ty l c h lo r id e  (%«> w as. add ad  dropw ise to  a m ix tu re  o f  th© d l*  
a lc o h o l (S*Sg*) and p y r id in e  co o led  l a  le e  fend th e -ro ae fc ien
mix tar©  w Bimmd £ on 30 m inutes* %© p ro d u c t wos decomposed w ith  Ice.;
■ • ©’. I
e x tra c te d  w ith  e th e r  and wo shod as toatbre, S**p# 168~X?0 • !
' 10 ■■ . . ' ' ! 
n .1*3649* i
■ D .■■ - ' :■ ' :
(e ) A m ix tu re  o f  th e  d^ra ieoho l. (4g*) and a c e t ic  anhydride  (Eg*) j
was h ea ted  <©n th e  steam h a th  f o r  3 hou rs and worked up* ?h© s&l& I
. e  . . 1© .
p ro d u c t had b*p.* ' 172*$;/d m m »* 1*58^*  ‘
- There was an, u n c t l s t i l l  e l  r e s id u e  {about lg*>: th i  @ se p a ra te d
from m ethyl a le o h e l in  s s s .ll  rhombs (G«Sg«) #»p* 119* 120. * a lone j
o r  isixdd w ith  j> * » th o x7b 6ash7d ry l e th e r*  Th# a c e t i c  anhydride  .
had th u s a c te d  b o th  a s  an aeefcy la ting  a g e n t and as a d eh y d ra tin g
agent*
.(&) : d l - ^ la th o x y b a n ih f d r o l  ( 3g*5 . i n  a c e t i c  anhydride  £X0e.*e*l was
i
h e a te d  f o r  3 hours cn  a  steam  bath* .D irect d i s t i l l a t i o n  gave th# j
: 10 :  -j
a c e t-s ts  { S c ,c .) b , n ,  X8S»6/5ib. je. , a_  1.53-10*jD
"(e) As e lu t io n  o f (* )^ i^ Methoxyb&ng'hTdrol o th e r  in  a c e t i c  eo id  !
a f t e r  h e a tin g  on th e  steam b a th  f o r  5 hours had b e e ®  o p t i c a l l y  
in a c tiv e #
(£) A .s o lu tio n  of. th o x y b rn th F ^ ry l Methyl e t her iU %«>
In  g l a c i a l  a c e t i c  a c id  (30e*o») w as:h ea ted  f o r  6 hou rs and th©. a c e tic
ao id  removed by. d is t i l la t io n * . '! .  .The r e s id u e  had b*p#; 210 /20m*$* 
(l*5g*).' and was I d e n t i f i e d  aa '-'^m ethoxybenshydryl- a c e ta te  by -. 
h y d ro ly s is  • to .sodium. s e t t a t a  and ■ ^ •siethoxy’foenshydrol--' (2*l.g# 5 •
O  '
M.p# 04«*€SS » : ■. • , ;
.thoxvber.ishyclrvX Benso&te* -- - . .. dv /. ■-■ ; ; ;
(a ) ' .B ensoyl c h ic  r id ©  :{6*4g*> w«s slow ly  ad d ed -to  an  ie e » e © M  •-,
a o l u t i ©»'. o f . p*Hetii©xyb©asEhydro2- {8*56g») in  p y r id in e  £4e*e•)
unci th e .m ix tu re  warmed f o r  0 *8 'h o u r  a t ' 63*80 * Toe e x p o s itio n  .
•w ith  iea-eeX cI. d i l u t e  h y d r o c h l o r i c  " a c i d  geira e e l  i d  .b e n s o a t © -
: (S*'3g*)j t h i s  s e p a ra te d  from e th y l 'a lc o h o l  in  c lu s te r #  o f  email.
0
n e e d le s *  m.p* 57*. 58 * {Pound* C. 79*Xf K# 8 .8 |  0 K : 0 j
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r e q u ir e s  0 # .7S*2f- S r : 5*7*1) * u .
lb ) ■: -£^liothoxytem shydrol (2*14g*) woo converted  In to  i t s  c h lo r id e  
and d is s o lv e d  in  a e o to n a , , . ( 0 0 o * o .B o d i i im  B enzoate {X*44g*> in  
w ate r (lO o .e#)' was - added g iv in g 1 am' im m odiat#’--preeipi t a te ' 'o f  sodium 
c h lo r id e .  ,:•' A fte r  s e v e r©2  hours* th e  !s o lu t io n  v s a -d i lu te d * v
d e p o s it in g  an. o i l*  w hich' so lid if ie d - 'c n "  c o o lin g * • • •*%© bm&o&te-
■ .* o , •
s e p a r a t e d  from  ©thyl" a l c o h o l - . i n  ■ sm all n e e d le s *  -ss.pp 58 '.-a lo n e  
and  when mixed w ith  th e '  e s t e r  f ro m  e x p e r im e n t-  {s}<r
• p*»8#thoxybenghydry l,.FfcHer* '. -u:
' o
R e o ry s ts l l l s e d  g*M ethoxybenshydrol; ( m . p . 86-67 * 4 g . ) ' was 61 s 111" * ^
. a t  196**1 %8/Tlm*m* * le a v in g  an re s id u e  (0«5g«)» The d i s t i l l a t e  set-
to  a h a rd  crystalX inem & sa# m .p . 6 7 ° o f  unchanged a lc o h o l* The
n o n - v o la t i le  re s id u a*  d is s o lv e d  In  war%i e th e r*  yi©ld@d e n y s ta 22 lnfe
rhombs w hich, a f t e r  reerysi& llis& tlon . from eth er  or a lc o h o l, fm*mtI
well<»d©£lned rhombic gist say pl&toa* liup, 120 o f  j>*m©thoxybans^Sryl ;j
o th e r*  {Founds € ,8 1 ,9 3 ; 1 * 6 .3 5 ; -  Oil©* 1 5 .9 ; K.W *.Hast, 390; . j;
C alc. 0 , 81.951 II, 0*43; ** OSla, X5;i| M.W, 410)* Thia eerpou-.d ■ |
■is' unaffected by bromine in  carbon te tra c h lo rid e  so lu tlony by |
b en zo y l c h lo r id e  end pyrid ine,' by b o i l in g  & §#tlo anhydride  or by j
b o ilin g . In  water or In m@thyl a lco h o l for- 92 hours* -. tfhen, however,
the. m ethy l•:alcohol cents! tm. a few drops of- sulphuric a c id  a v
q u a n tita tiv e  conversion of^ymcthoxyiscnzhydryl .other to  r^meths^y*':
o
benzbydryX m ethyl other (m.p* 20*27) was obtained  a f t e r  h eating  -th r  
so lu t io n  fo r . 4 hours*' ' ;■
Methyl p»&e thexfbenghyftryl Htlier* •' .
frd p araticn  from -*
(a )  (~ } *. udlte thoxvh^n y*» y* *  ^X ■ H yiro^an 1 i^ le te*
■ ■;■■■■■ " ;-': O
A so lu t io n  o f th e ( - ) ~ e s t w  (7 * 2 4 g ,| (kTJ —2 ,4  in  la
dry methyl alcohol was d is t i l le d  haring 2*5 hot **s. Hi© P#sldu®.was
s e p a ra te d  In to  p h th a l lc  s o ld  (3*5g . e a l e ,  3*32g.) and |y>matho3ty~•
. - . ^ . - ' O '
benshydryl methyl, eth er (4o*o ,) b.p* 195 /X.7m.si*, m.p* 28*29 #
lfeHK,sh .^-E th# la t t e r  sep arates -fr-ot# a m txture o f ether rad l ig h t
petrol-num 'in glassy t a b le t s ,  m.p. 2 f  * I t  was o p t ic a lly  In&ctiv©
b o th  in  th© homogameua s ta te  ( 0 * 2 5 ) a nd in  ftthere a l ' go lu tio n
(<l, 4 ,7 1 1*2)# - (Found; C ,78,B | 11,7*0* req u ires :.
C , .79 ,0 ; ■.HJ7 ,r  U
(b )  • From dl»d l* .T 3»M et-hoxv '1 * n*'1' I h t h a la t a * '  x
A fte r  standing in an open v e s se l, f o r  about £0 days* a s o lu t io n  of
th© e s t e r  { £ •% .)  i n  m ethyl a tmh&X  < € 0 c .e .)  l e f t  a r e s id u e ,  p a r t  ly  ! 
c ry s ta l l in e  and p  r t l y  pily* ' .‘*hls was com pletely separated  by | 
e x t r a c t io n  w ith  cold, l i g h t  p e trd b u u  i n t o ' p h th a l le  i e l l  and  th© m r j  I 
so lu b le  m ethyl^^m © thoxybenzhyaiyl © thers fhe  l a t t e r ,  a f t e r  j
e v a p o ra tio n  o f  th e  s o lv e n t ,  ^11 y ie ld e d  g la s s y  i r r e g u l a r  rhom bs, ' ■'j
■■-o'' ■ ■■ ’ - ■ ■'•■•'..■■ -.;
Ei.p. 2 9 , e l  one  and mixed w ith  th e  specim en p rep ared  i n  (a)# j
( c) Fl*OB ^tHr.XV!> « i r ol .  '
A s o lu t io n  c f  th e  a lc o h o l ,{5g*>. In  d ry  m ethnnol (IDCc.c*) «raa
slow ly  d i s t i l l e d  fo u r  tim es over a p e rio d  o f  about 6 hour®, end-* th e
o i ly  -residue .k ep t in  vacuo f o r  an  hour*'"' ■ On .in o c u la tio n  f i t t i  me th y  1
^m cthoxybenshydryX .© ther i t  r a p id ly  s e t  to  a c r y s t a l  Inessas® o f
g la s s y  ir re g a l& r  rhom bs, m*p# 29 , .  a lo n e  o r  when mixed w ith  th® '.
specim en c f  m ethyl thoxybfensbylryl e th en  p rep ared  in  ( a ) f !-• •
■'*.. - o
I t  s e p a ra te d  from l i g h t  p o tro le u is . in  rhcisbs is*p* 29* oyMathoKf«
. ©  ■ " *  . © 
benghydrol (m.p* 35*) a n d ^  *saaphthyl**artisyl s le e h o l (m,p«- SB. )
do n o t 'r e a c t  with'- m ethyl a lc o h o l -'under th*s©- c o n d i t io n s .
I n t e r a c t  Ion, o f  ' pm He t  ho xy beneh vdr y X C h lo rid e  end Sodium D-Tolu^ne--
Sul'pfeinatOa - ■. ', -. , ' ' ';
S o lu tio n s  o f  $odttm  j>* to lu e n e  su lpM nat© ; (Xg#) In  warm w ate r (4e«e«)| 
and o f  b t:m ethcsy t© nshy lry l' c h lo r id e  (0*78|j#) in  ace to n e  (10c«e*) !
w ere - mixed and s u f f i c i e n t  &e«tctie added to  ren d e r  th e  /whole 
homogeneous* "/ Sodium ■ c h lo r id e  began' to  s e p a ra te  immedi a te l  y t ..- ■ 
a f t e r  - a .few m in u tes , w ater was added when th e  ' r e s /  I t l r  g c i e a r  
"'.solution on f u r th e r  d i l u t i o n , ' d e p o s ite d  a c r y s t a l l i n e  p r e c i p i t a t e .  
T his  when ' d r ie d ,  had m*p* 15$*1&Q® and weighed t&2*g* {eale*  X*X8g*J
i t  was c r y s t a l l i s e d ' from -b o ilin g  e th an o l ( 1 2  0 c* c#}; vb&n  3£»feteth ojy*
benshydryl»£-* to -ly l aulphc&e was o b ta in e d  in  c l u s t e r s  o f ; prism a t i e
■ .0 ■ .
n e e d le s , s*p* 160 * i t  ima Feeovered unchanged a fte r  being  
heated heveraX hours cm t h e b a t h  with, g la c ia l a .cetio  a e id  or
co n c en tre  t e l  'h y d ro c h lo ric  s a i l*  '■ ( Founds 3 , 8*7; ' O H  • 0 S v
.. . .  ' ■ 21 20 3
re q u ire s . S# 9*1^) *-■■". :
I n t e r a c t i o n  o f  C^)-o^Mot>.oxybenshy/lrvl Hydyop.eh’ Phthal mte end 
Sodium p**f0lueif|.o Sttlphin&tO. /'
O
^J»^MothoxyhenLZtiyd'ryl hydrogen' phthalate (l»SXg#t —15*7
. i& b e n s e n e )  was rep  Id ly  d i s s o l v e d -in so d iu m ' h y d r o x id e  (1 8 e * c #  o f ...  
0*313) and the se lu tt  oti f i l t e r e d  In to  a s o lu t io n  o f  sodium' t>*
* M * *  * f a o *
to lu e n e . S'ulpMnat© (X*lg*) in  water {SScu©*5j a bulky eryst* 11 In©
.p r e c ip ita te  seen  began to  forjji and separation  t$ pea red ®&a to  fc©
com plete a f t e r  "20 minutes# - She dried  p r e c ip ita te  (l# 8 g ) '-.
. . -  ..; ;v:; o i
m.p#';'159*160 ;"., "was optically Inactive .in chloroform solution ■ ;'
(<3, 5,- i* 2  );■■,.'' I t  .soparAfcis from eth er or a lco h o l .in  e l us tor s ' of-
' ■ 0 . 
p rism atic  needles,-' iwp* .ISO •;. felon© or mixfecl -^ith  j^m© tho^benshy&ry
^jttd& oxxgst tolyX  sulphona p rep a red  as da scr ib ed  above* - - 5.
; I f  ;th# hydrogen -phthalate i s  d is so lv e d  la  the .sodium hydroxide
and the so lu t io n  allow ed to  stsuacl fo r  XO m inutes b e fo r e lt  i s  added
to  th# so lu t io n  o f  -sodium j>* to luene stil,ph.irxate, only a trace  o f
sul phone la  form ed,. but the di*ngmefchoxyb©-nzhyfr j l  p h th a la te  i s  1
d e p o s it e d , . m  In the .-absence o f  sodium ■£»toluene'- aulphinate*
■ In te ra c tio n  o f  Benshydryl Hydrogen F h t h a ls t e  and, S&3ium p ^ fe lucne
S u lp h ira te *
■ fo  a soliliSto o f  bena^ydry l hydrogen p h th a la ta  (l*68g*) In
' ■■■■ sodium  ■■
0*31 h yd rox ide  ' (186*4* ) wmltxm - to lu e n e  sn lph in& te
(l*07g«) d is s o lv e d  in  w a te r  was ad led , ■ Ihe >5 t tlcm. rem ained 
c le a r  a f te r  2 weelcs a t  room i  *. 5 *nfc\8pe* I t  was then heated .©»•
the a te a s  bath fo r  about 10 hours, during w hiih t fn e  & c r y s ta l l in e
p r e c ip ita te  ig % fh ia  p r e c ip ita te  (i*50g ,>  a f t e r  tuo
c r y s t a l l i s a t i o n s  from e th y l  a lc o h o l was o b ta in ed  as  a. micro-*-'
, •":. ; ■ .. 0- .■■'••.. - 
c r y s t a l l i n e  powder,. xs«p* 190^1 * Y ie ld  Q*$g*) ' '
(Foundf S, 10*9? 0 ' .11 0_3, re q ti l ra a  :$# i0*Q |t)« /
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0i^-*p*M ethoxgj^ns|^ii*¥l ^htha l a t e  «• H e u tr a l : Fstor*..
A ction o f  D ilu te  fern.re is friium  Hydros * ! o on ( )^*»p*>Methoxyber:
fe,Tdfwl F v* 1 ^ r-<- e n Pv.ebtla f u*
.Aa s o lu t io n  o f  the. {*)**hydrogeri phth& late--{7*24g*) . in 'c o ld
sodium hydrox ide  {2 S0 c.*o* o f  0*151) began to ' tu rn ' milky, a f t e r  a ' 
-few. m inute a arid a f t e r  19 h o u rs , a la y e r  o f  w r y  v isc o u s  o i l  had 
sapa ra. t e d . i^ sxp m t3:raxastS tS tsd x^ titah ^ trosh 3teim iog lixg$S 0xm  
Ih e  e l e a t  s u p e rn a ta n t l i q u id  was d ecan ted  ( a  po rt! on a c id i f i e d  
w ith  h y d ro c h lo r ic  a c id  gave no p r e c i p i t a t e ,  showing, t h a t  te e  
hydrogen phthallo aster bad been  -com pletely decomposed)"- 
ev ap o ra ted  to  sm all b u lk  and a c id if ie d *  th e  r e s i s t i n g  phthalle 
a c id  weighed (2 *K g*) f t o  o i l  was d is s o lv e d  in  e th e r  and th e .  
e th e r e a l  s o lu t io n  washed w ith ' w a te r , d r ie d  mid evaporated*  " ‘The-'
red  due (4#03@#) was-e rttrsc iad /. w ith  hot methyl alcohol CXSe*e#) |
-• ■' 'j
aaci the '-w hole' r a p id ly  coo led  when .th e  ,&e\*tr&l e s t e r  (A )-r& pM ly |
s e p a ra te d  a s  an  o i l  (S*73g«}# '. f e e  decanted, m ethyl a lc o h o l e x t r a c t  |
■■■■' •.■' ■ ■ • ■ ■ ' i
d i lu t e d  w ith  w ater* f i e ld e d  crude  j»-m ethexytanghydryl which was |
sp rea d  on porous earth en w are  to  rem ote adhering  o i l .  • f e l a  {X*8g#} j
was s e p a ra te !  b y ‘ s e v e ra l  e ry sb aX lts& tlo n e  from- carbon  d ilu l-p h id e  1 
■ ■ . o ;
and l i g h t  p e tro leu m  in to  ^m etho x y b tn sh y riro l*  (l#4g* * £*3 ^ 3  . ■ 3*4 j
i n  c a rb o n  & isu lp h id e ) and th e  o i l y  n e u t r a l  ' e s t e r  {about 0 * 2 g .) # |
' . . .  r ,  ©  ! 
.*%©' v isc o u s  o il . .  (&} te 4 ^ tJ W 3 + ^ * 5  l a  carbon  d lsu lph ld©  j
fa* 5#0 | 1^8); i t  (S§40g*) was- d is s o lv e d  in  w #m  a b s o lu te  t i e  oho!*
mixed w ith  sodium hydrox ide  {Ie*o* -of. f$Q$) tnc! he©tod on. th e  steam
b o th  f o r  30 &&rmtes* On a d d i t io n  o f  w a te r  th e  c r y s t a l l i n e  sodium-•
ph th isis  t e f ' w hich te d  se p a ra ted *  d is s o lv e d  and .the res* I t  la g  c l e a r
soX utiira was d i lu t e d  w ith  an  equa l ultimo o f  w a te r .*n& l e f t  in  an
open b e a k e r  f o r  8 days# fe© C+) + dl^^m cthoxybenBhydroX  (1«88£|«# -
0" © 
ea le*  1«85$«) nupm- 62«*3' * which had se p a ra te d  M d t ^ 1 9 . 0
i n  carbon  .d isu lp h id e*  f e e  a l k a l i n e . l iq u o r  f ie ld e d  p h tb a l ld  a c id  
{0*S©g#* c&lc * 0#72|| *
% is  experim ent e o n s t t to t e a  a s .ap p ro x im a te  a n a ly s is  o f  th e  
n e u t r a l  e s te r*  th e  aao u n ts  o f  j^m®th®%gb®®2hy&r®% { l#8$g#f calc*  
l.S 5 g # ) f e d  p h th a lio  a c id  (0*5$g*t ca lc#  0#?!g#) 'obtxd nod a rc  i n  gee< 
agreem ent b u t m p e e s t • t h a t  th e  n e u t r a l  e s t e r  was n o t  •ec^pVte'? y  f r e e  
from admixed a lco h o l#  • I t  Isprobabl©  a lso  t h a t  th e  a lc o h o l JDES35E&& 
©f & Q ^ ^ t3 .i0 was n o t com plete ly  f r e e  from  n e u tra l ,  a a t a r i  dl-j*# 
m ethoxybenshydrol te n d s  to  s e p a ra te  when &+ d l~ a lc o h o l i s  f r a c t io n ­
a l l y  c r y s t a l l i s e d  from ©».jbon &.1 su lp h id e*  so i t  was n o t fe ts i 'b l®  to
to.
ree& ysbaXlise th ^ 'a leoh o l' further* Ms t.h*se two. fa c to r s  a c t  in' 
o p p o site  d ir e c t io n s /  i t  i s  probatoleifc th a t the ro ta to ry  power g iwmm 
i s  c lo s e ' t o  th e  -true value*-■
■ ' ■■; f h i s  exp rixrient w as}re p e a te d  u s in g  a hy-d cgen p h th & I ic -e s te r
{7#2 % * } • o f  ^ 3  + 44#0 • and §*3Jf sodium h y d ro x id e . .= • % #  {+) * d i*
o
a lco h o l osfcii nsd had BQ&w +  8*4 ' ( c #- 2#5JV 1*8) - in  carbon' d l -
o ' . ■ . ' ■ ■ ■  ■
s u lp h i d e } ' th e  n e u t r a l  e a t e r  had M r*f» ^  1B*4 and on, h y d ro ly s e  ■
V o
y l  © Mod ' j>*sss thsxyb  *mhy*;3rol .5 j  1,2} b o th  i n ­
cartoon d lsu lp h id e #  .
■ Xn. a  -s im ila r  ax u s in g  hydrogen phthal& t© (S#G@g*) o f
; ■ ' .'V. ..-■■'■■- o .
jpCJ^ 3  ’.*»1O#0 . In  bens en© th e  p r e c ip i t a t e d  o i l  was 3e f t  i n  c o n ta c t
w ith  th e  su p e rn a ta n t s o lu t io n  f o r  12 d ay s , , D uring t h i s  tim e* th e
p ro p o r tio n  o f  c r y s t a l l i n e  d e p o s it  Cp4 metho2sy1;>enEhydrol) in c re a se d , 
The o i l  was th an  se p a ra ted *  hydrolysed m  ^ s c r ib e d  above C t h  
a lc o h o l ic  sodium hydrox ide and th e  a e lu t io n  d i lu te d  w ith  w ater * 
lh® a lc o h o l which s e p a ra te d  (G#75g«* m*p* ,56**63 ) was o p t i c a l l y  
in a c t iv e  in  cartoon d is u l j i i id a  s c u l t  ion* F h th a lio  ac id  ( 0#8g») 
was reco v e re d  on a c id ify in g  th e  a lk a l in e  sc lu tio m  a f t e r  rem oval 
o f  th e  .a lcohol*
Act to il of. d i l u t e  Po/linm Ifyd ro tM s on - ..Toxy'bengtoydryl '
Hydrogen ■ P h tlio l$ te  in  ore&ence o f  Sodium ■ tvfchalat© *' ,. V ■
W .n j* t f tr c r< r nr> ) .n  m i > r '>v*,v ‘-i-■ i i r “ ttJ Tr t ^ i ftm m n ' j n'm i fi , ' B'irTN <iir r i rniitTn>#ff  i i i n -  'u s * , , * .  i>V an* «* .w.m * w w -
O" A s o lu t io n  o f  ■ .the ' {~)~hy&regen ph tha la t©  ( 3 , $ g . § —' 13*7 ' 
In  benzene). i n  sodium hydrox ide  ( 34e#e. o f  0*3?¥) was f i l t e r e d  
q u ic k ly  in to  a ; s o lu t io n  o f-p o ta ss iu m  hydrogen p h tb a l a t e ' ( 1 0 #2 g*»
5 m o le .) .. .in  - sodium hydrox ide (170c#c* :b f 0#3W), :. At th e  end o f 
fo u r, h o u rs , a f ib ro u s  c r y s ta l  l in e p  r e c ip i ta t©  was suspended i n  t ie
. 21
l i q u i d , . and a low er t i \ l a y e r  e f  v lso o u a  o i l  had sep ara ted *
F i l t r a t i o n  y ie ld e d ' th e  c r y s t a l l i n e  jgymothoxybenzhydrol ■ {0*4Sg.> 
o ■ ‘
m*p# 59**62 |  '..'listed w ith  an a u th e n tic  specimen o f ' a lc o h o l i t  had 
©■ o
sup# ' I ^ S X | O T « m ^  62-63 s i f  was o p t i c a l l y  in a c t iv e  ■ in
carbon  &1 su lp h id e  s o l u t i o n * " - ''■
V : o i l y  n m t r » l  e s te r , .  h y d ro ly sed  w1th a lc o h o lic ' so&itsp j
h y d ro x id e , • gave th e  a l c o h o l>(l«15g*) which was o p t i c a l ly  in a c t iv e
in  carbon: & tsu lph ide  so lu tio n # ' . ^
n o tio n  o f  D ilu te  Aqueous f o Mum Hydroxide on' d l» p -*>frhoxyb^nahydr j  1 i 
Hydrogen H it ha l a t e  in  p resen ce  o f  Sodium Benzoate*
d l* &»&c thbxyhonshy&r y l  hydrogen ph tha l& te  {l»81g#$ X isol#) was ^
d is s o lv e d  in  0*31 S t i l u s  h y d ro x id e '' ( 18c # o * , ' 1 mol*) and th e  so litti  oi 
added to  a e o la t io n  o f  sodium' benzoate  fG #7g«» 'l tnol#) In  w a te r , i 
(10c*c#)« thoxybenshydry l p h th a la te  se p a ra te d  as ana o i l
a s  in  th e  .co rresp o n d in g . ex p erim en t i n  the  absence" o r  sodium ' 
b en z o a te * " Benz© id  a c id  (0*5g*) was reco v ered  by a c i d i f i c a t i o n  of 
th e  aqueous l a y e r ,  In d ie s  t in g  t h a t ' th e  sodium b en zo a te  had n o t  | 
tak en  p a r t^ n  th e  reac tio n * - - |
A ction t?f &1 in  to  Spdl xm Hydroxl&e "on’ ( -  ) - p - Mettioxy uenidiydryl
\ ’^ h thal& te in ' p resence, o f  C-f )«* ^  - O cty l Hydrogen  Phtha3sbe* 
':{a) \  A s o lu t io n  o f  th e  (-^hydrogen  p h th a la t e ..{3*6g*; j
in  sodium hyd rox ide  (34c*e*' o f  0*3H) was f i l t e r e d  in to  a - s o lu t io n  o:
A
{•*-)- ^  - o c ty l  hydrogen ph ih a l& te  (13*9g«i 5 mods*} in  so d itu s . 
hyd rox ide  (1*700*0* o f  0*3??)* Xhe s o lu t io n  soon began to  tu r n
W  *  #W M > • ■'
cloudy owing to  th e  s e p a ra t io n  . o f  o i l y  g lo b u le s . ■ A f te r  a week,
the o i l  was removed by e x tra c tio n  w ith  ether, and then hydrolysed 
in  a lcoh o lic  sodium hydroxide so lu tio n . The re s u ltin g
r-methoxybenzhydrol (1 .7 6 g .) Jiad^ m.p. 61-63° and was o p t ic a lly  
in a c tiv e  in  carbon d isulphide so lu tio n . The (-h )-octy l Hydrogen
phthalate  (12.5g*? m.p. 7k ) was recovered unchanged.
(b) (‘H t h o x y b e n z h y d r y l  hydrogen p h tha la te  (3vfe.
4 .5 2 .3 ° in benzene) ©ad (+)- (Joctyl hydrogen phthaLLfc€( 13•9g.) were 
dissolved together in sodium hydroxide (205c.c.\ of 0.3N). Prom 
the filtered solution an oil began to separate rapidly; after 
18 hours:, i t  was removed by extraction with ether and hydrolysed 
with alcoholic sodium hydroxide. The resulting ‘ ■
£-methoxybenzhydrpl (1#Ug.5 m.p. 58-59 ) was o p tic a lly  in a c tiv e  
in  carbon d isulphide so lu tio n . The < + ) - #  -o c ty l  hydrogen phthala te
( 1 2 . g . } m.p. 7U°)9 was recovered unchanged and no o c ty l alcohol 
was obtained when the a lk a lin e  liq u o r from which the 
~p-methoxybenzhydrpi had been removed, was d is t i l le d  in  a current 
of steam.
In v e s tig a tio n  of the Hydrogen Phthalates o f other A lcohols.
Benzhydryl Hydrogen P h tha la te .
This compound was prepared by heating  a m ixture of 
henzhydrol (7g*)|  p h th a lic  anhydride ( 6 g . ) and p yrid in e  (U g .) a t
Mill* < % Iona nnd 1 \ 1 th  Ioo~4?>It o i lu to  \  X rocl& sric
koi&f;- U-o #1%  f & llm te t t  e o i i t i t i i d .  cn  c tm d try *
?r^ 3 filtered off a&d dried iH*;;;>)# I t  cammicd fmii :
n c th y ie n a  olfLorlda ir» m a i l  a o s l tc n  tfu p *  117^$ |  t* )t m l s s d
f u r th e r  ra a r*  a ta X lic & tl o&* * ,< : 1c^i^uOmMo
(?cmct tj tltm tlcn rita  m*&im Ilf ££*;; W „ /* is $l» # at.# vX* W1
-I r o l t i t l  11 cf Xcu^^oyX iydrogm 1 \  ^  in .
coclitn rytrhslt# C&Ssu^oi 4j’*^ U5 itasidiaif far £ mcXs 
cemslfml omo eryricic cf tm  a Culm m lt of tho 
yliiUXi®  osier trMc!; l i t  solved an T^rnirc^lrat :ihe: -Ire* no 
c.nomcr.t chusgo fcsevrrol* Hia ShimtlBii ms tlicin heated oa the 
otoon loniU f^y r.‘>;.ut 10  \£ioi && o il . m.ym;.
thin la tte r  srsi to ci •eifwtalliiis mmm ..
- - . . - - 0 f ' - '■ ■ # ■
{fYf ** mle* 1 rrivSi to lit:.
ez; t  tnXlitntioit* ' ’ ‘ /
*Me eJtoohoJ t a p tv g zzo l  h j  ■cf/iny «  * 1 X  co lcU .n-' 
■of {inty#, b*f0 nsl«) to flxet^ X osnncriua
toa;l&o | i  ml*) ooolin^ in ieo^mier rtr.il decraoosii- ;f tho 
resulting oo^Ia&^tfo'loo - mmorXm .o^orido*.''' %o «t!xor 
solution ttec rht:ii_o! ms **/<&! wtlii faiamliiia srd
• i!;o ether ilaiilled off teXoy € ?°* ih§ rcsiars being die tilled
.. i r-»#t
m  * m m # « a  psftsotof©* S t*  x rccu ltiac; a i v m e l  X. .;l h .p#
X y f 'V  1 mSI*0Iiii fOftil m S IX  ^ -af ^Xf. 1 ‘i^ *: iUv* & h  bw4»-A.v* * * ! * \ ti w
0% indeCXssliO s a lt in g  £ * l& t  under 40 * bicXX
W ) u  ; Xt s ^ a ra t© # ' ±3?m e t ^ r * X i ^ t  f© fro ltti£ i i n  t&o £ * ~
©if 3?rl«sr.s t&Xch w x r  e o - a M o n b l | in  id a a t ia*p*
C *■ vOcT^ier unX *. n u o ' X ei* ».*or * $ X0*X»| J| l * «X&*| u^.'V'o ii#a# ^X ) *
r? t. ■** o «*r': a t 1 ? e m b  a a r t  gr Gyyl f • ’ '■
X  m inter# s f  t&f alcioaoX tX0*7,r:«} ,nhtheJlo  cudy Grida ( f * t  •> 
- a - :
s s l  p y r id i to  C ? j* | m$- 0 t  G5**da ab o u t 2 hrtuvj# X*;o
r a s u l t i n g  T ls o e m  i|<*ul&- m z  d lu toX  v;XtU rai e-natl v e lfa o  v f
ace to n e  and 6 e© m pssM  ta  a  a l i g h t  ©room ^Cf o o l l  d i l u t e
l ^ t e ^ t & o r l o  a t t i t f .  tli#  p r e c i p i t a t e d  ousty l i d  U a fc a o d  u l m s t
Irxtedia.tolj a n i a f t e r  tab out "1 nla sites*  id s recreXtlar; srrv cta lliro
nd&& phth.vXi0 a *s~ iu s  o o llo c ic X  a;al C ried  CX7#fc*f f i e l d
O
fS^X EUp* l § i  * I t -  t s m  lio tii m e t m m  I n  It o f a n  o f
m lim t# r ra :i4  e s y e ta lo  cup* XVS * i*o,\izS% on r ^ i a .  t r i t r a t i o n
trlfl! Cul*; XftXtlUCCX? 0 I* 0 rem&rcs H# 11 :•)
■ ■ c  3  H i fi
tiSSLSS
l;ycm *ea nhtlsrdaio (3A ;»i mm  id ly
ilc so X im l im sodium tiyiiroimlts (IScuc* o f  0*CT) and th e  l o l a t l n a  
filtered Into m calnlic-n of iiMtea nlgoluoao eufehirato (C*«?X~*)
l a  m t e r  fills*!*.)#
A  e^et& U & M  f ic o i f l t c t ©  o f  nytoX fX^o^iotfioyybenfg, eg'l m ig d  o 
te g n il to  foSB r fU m  (1: r a t  $  * nnd u c o x r ;tX :u  v \ 'O f r , l  *U
* O o  soupX aiuf m ttm  d.fiaya*. d im  t y i n i  pye« i$ ita lH i l0*.@%*| 
©
n * s*  a b o u t  180 i r c n  c t l - g i  uleUxoX i n  t h e  I h r a  c l
0
& i r l $ p r i e n a t i © iu o 21co$  m.p# XI>y*«3 * (TV
C :: ii 3 sw -u lros 13, 5 .1 ' ) . .  : ■ ■'. - ■ :
Cl SO t) ■ ■
J M i i a s l l x L j a U H i ^ ^
? . ; ; > ’I* l - l ’ ' U n U  t0*7« . )  **8 G l- j r a lw l  
i a  eel®, msi&t is??£poa£&0 Cse*e* e£  0*81,1 ta  c lr e  a c le a r  c a la t l  on
uitieh a: on Iconnu turbid# 2f>v ijoni l i  hours* i  1 f  r : ;  
v is c o u s  a l l*  p*£©a*rj>;*y d i^ ^ c b ln : f t c i ; t ; g u ^ y X  r* 1 m s  
i^ a is l t id *  Urn e m e x m ia n t  X i|tiit.. ftm airdnij slXirfn ■ ■ .'
*ldz &Xmh<& m& ng a t  lug sn lm V s'y U i (life** . ■
0*33 noA*) to  a i l l i y l  im-gucclm hxy:t£cf 00 ASng in  le u ^ m te r  cud 
teo-r^  s h e 1' %lm e^ rjtc^ t n ith  lo o  u n i arnmitirj ekXaride*
I d . o th er  s o lu t io n  Mmm- © b tiissd  tn s  tr ie d  t l i l i  poim D lun  
- ■ ./ , -  ^
eucootmtsi a s i  l l i f  ©tlisr © areful I f  dltrU 21cJ ~ l f  bolou  Co * the
eu id tva  t i l n r  C lr t i  XXcl r c iu c c i  : r c u  u r » *hcurecel* t; j
. . .  - fA
c le f v o l  im l bm# XX ’- I O /i7 a * r u  CHOj** p ioxa  S£/>) s l ~ fr ©
3X,./:s (®.:.’», 10 T, .J., 0X2) i l \c a  a 1.807.
. . . . . . . .  . . . .  - D
A o l s t w s  at t i e  a lc o h o l (7Cs,)t p h t h a l le .anhs'&eido (7 ;
and p p riiU n o  (4 l£ * } v-wG 2oX/t- &t |S ^ § 0 ’' . f o r  r -lo u t S koUPs*
t t o  s u i t in g  ylmortm l ln tt ld  d ilu te d  Tlbk tzx s o to t  Yelena o f 
s e t t e r s *  and dooonpcofrL vdtlx a  a U t o i  unseen  o f  c o ld  d i lu t e
->■ '-^,','fi* K'&. IVT1 *V» W V.1-' jj' p u e o lp i ta to u  p a s t;; r o l i i  ztovfl^r Ixaroenod
s n f  wf x r  £*■$ t o r s *  V o  ro c to to d *  c ^ c t n l l i r c  i t o d  i f  t* Zfo 
■ '  0 
©stei? was .$0X3.00 t  cl cl &acl a u i d  (13A~,„ ;;Ie ld  03,1) H»|t» 8S-Sf .
2 t  cepr.ra.»w4 fiSsn e th  ^ r-vULcU* x:eii*oloaa or c&rt'on
' w“*.v 4/ *in  tb s  f x r i  o f  p r ic /u it ie  ncu XX-k  * n*p» s
tfa-OH,
C t o t o  on sv n id  t i , i si ^ d * n »  u* ^ 5 r t o  n
. ,1V Id  a
f j *  lytf ••;•?• V f e w s m ^  k > -  ■*,.* ^  #  < f  •  "  '
1L *  '} ** 3- * ■v?e^  “• M * ?'-"'•**■*
A solu tion  0# tla# p r o s i e r  (&?&«) and oindorlClluo tSD*2c«) 
i a  di^f - a e a io ra  'C lto t# o * )  a f t e r  s t r i d i n g  o Y o rn itn t d o t o l t o  t o
e l r e t o i i '  i:u  & ult o f  c ic x lrx ^ ro tu to :^  L p to n o n  p i i t l to a lu  (SOf*)
o „
nvp# 15 «ACf i n  t o  fair*  o f  c r u l l  n e c i ia s u  ’H ois  ^ X tt
a i r t o  0minan:>d in  aeetono^ ana i t o i  dooaroiooed r i i l i  u nXiieUi
.eoroess of cold d ilu te  t o ^ 4£ChXoric aelcl ard t o  rc e e liin s  | +
^ H -n c th y l u d r f l  t o  t o p o  a b L to e to  p x r e t a l i a t e d  I f  t-n0
a d d it io n  o f  imtcr* *£**$ a c id  eciaa* vrois r e c a s t  *JLlir.cl t to c o
. . . • • .*
tin es  £r a a e to lo n s  e b lo r i t to l i to i  po tro lem  riven ike e p i i to lp  
ppro x^nov'ifl e riirf l Itotopcn p lr to lr to  ino obtained in
o f  i r i #e n i lu r  p r isn e *  n*p* U  ,»0 ' {f.anxd* bp r e n id  t i t r a t i o n
^4 4-;;,, '"• ITT t* *Tt * r  W ll *-»- f; ’*'*\ 1
*’"* ■■■■•';. IV 4,0 fi'
. M;i o o  f l l t r  U a c m i ,1 te\; ilo  c irxteai; Inc r a il  
©f te* I  s^ -r a ta i')^  fc^r^ran. phtteXate vms* euneantraiGd ra 
liter! 0 ^ 'a f  / i t e  orisi:ial sa l doempete r% & \ e s i i  , 1 ;■
cittern r f i!tXui® Ir/tejteltelo  tmi&f tho 1  gsi ,j l .
m i V I  n' Ir; X h ;tetete  hMteJtete hrlr*; pr eiplt: tte  I*/ '
ateitim i at w itr#  f te  aold te tm lio  estm? vm rc03:^rtaXMint 
tl&rv*? t ls t0  Item imttitteno teteteite^Xicte ^ctrrlotrt ttten titer * 
p u r a '^ ie t l^ l  Mii$rl' pteteteta ■. imt ciMaiiiei, to-tlie .
' ■■•■* '9
t&m ®Z p r ism #  * 1X0 *§ 4 t e i l i  i t e  C+X aiacl t»»).
aria plvttelic esters ted optical retlfcirms. ti£ *ats&X n&c^tuXs#
/0*0H,
■ Cteiteli % t i t t e t lm  itllii 0*13# !I*S0I| £ 71 0  *omaires
■■ .: ■' *"■ ".. I f  10 a  ~ .
^00^4 ; ■ ; :, ' ,
3V* ^ ,sr t m  {**)<* J  * r Hf r  ‘ X i ' " e~i * t t*w t e f  “*
fV* j^o-* m ' " n t ^ h - f  ** ■>4-f* 4 ■ .
• '"  •••-• ■■ !-.
v ■ A e o lu t lo n .&£ C^X^oL ^m ih^X  i- jx ls j l  j i f iV o ^ v  „ h th  j u t #
■ • ■ a ■ -
( C#C*v* <1 v) In  eibjrJ a l o r t e l l  im i t e iv n  X^*d2?o l^lo
' (Cdc;#o# o f  d . t e )  tr a f l l t r r o l  in to  a  cmXiitten n f £3tdra
ts lv £ : iz  raXpiiiivite C2-*l€r>) in  m ic r  |S§0*0*J* ^ t e 'gdlmticjii
tep td X f t r r t e i  e le te ;; c;:id I t e t e  t a  C a p r r i t  a  f i s t  c i ;  r t a l i l n a
p a e c ip ite to  o f  2 r t 9V 'l^ v^ ^ ' 1  iudcx'l trteliana.*' d f t r r  s . -
i r   ^ f t h i s  taB f i l i c c a i  o f f t ra cted  a u i dried# , I t  { !# % , }. .. 
o p t ic a l ly  Isa e tte o  isi, ch lerefrrn  solntieii.#-■ I t  itpararru
1 9
f r s a  a X a e te l its 11 t e c f a *  t t e ^ t e l l l r . a  p o s t e r # m*p*
£1 2*ST|.l4.rS3
■. i .
m a pissgairei fey &£&isg IssBtmMsJ^ia
(VOc.} 0,0 nol,5 ta a-tfcyi li-VSA^  ^Jj*  ^ (1*$!U) eoo2±^
in im^\r,ter an\ ^co^^ai:v; iLo nriuMim $®mlm iii€i ieo
and conordxn rtiXoriAs* 3 a ib cto  2  caXodlot t l u i  odVJn@4 ■
waa t e i e t  t .ith  p sts-rcim  onoao 1 Urn e t o  e?,vc£isX2*r -
t l i t l l le t  ciff Itflatf t&$ residue !>cir£ distilled tsidnr
0:
jrjiMacu. p y a rs rT a , Lh® r e a a l t i r y  nlecjfcal ha«  t»,p, n r - 1 1 4  /  
COn.a., (V2g«, y ie ld  £5.Cv)» a .
4  ntettCT o f  idos a le c k o l fJJVd;*}# $&ttaXie ;'
C M * in * J  &r«d f j r i a i r . o  C?#0;>} t  s i c  t e d  2 a ?  X X on m  a  
*t*&& I'jiiX, i t o  v c z t i L t i i i c  vicscrcis X i r n d i  m s  a llow ed  ta  *$$oX 
a a t  a ftti*  d i lu t io n  w ith  an «cpaX 0# m e  t o n e  f  toaoe^osod
tsrAtfe- a a X ifs t  caxraa o f  m % &  t i l  s i s  fc^e^oolilgri^ &&id* SM  ; 
p r e c ip ita te d  ^ K ,,  * >114 rv^idl;? Lurdossd Eitd &fItir &&«mt B . 
h e ts?o# tfef ire nailrax  ^ tta lX X fi©  r,eXC i> hW m % k® . m i m  w m  
eollsek'X ant dnzsi f lc l i  fXtJ. I t  ee^aoait-s f on a :
elaoiaX * ■u’' &gj£ nv tor in  tUc f$m- of XoafX«V*
m,n* x s t^ o s ^  <sc*wsbl anti, m m m *  3V» x$3$* ■ s& sc)<*
l?ttaxyX rJfcnlats CO*0Oi iati#) mo
i l s a o lv  v in  C * ^  m w lta  i^nlrontto {X?o#^*5 a ? i i . f i l t e r e d  i n t o  
a- a o lu tlo n  o f  s o A ta  r u . m i p M t m t #  |x * o f i*  t . t*oo§  m o l - 1  
in  vatcn  (ISOfG#) .*ue nini^rc v  *n l o f t  a t  om  1 tc rro  a im s  
dut tarda:; 2  0  d ep o sit  lias olitataiid* *.* ■* easerisont- m s
iv  c l o t  aii4 t!ia mi&tm'© im f o d  f o r  a  r d a r t  i  1 t a  t t e  s t a s a
0'
no uo404. l t  n c ^ r . tn td  x e d e r  \Uoxo e d i t i o n s #
A r d n t d  11 g£ d d p h o v l  n : , i :Ml  e x d i d X  J c /d \d - a  ?IAI ~ lv la  
Sn 0*CT redlxvs !^d\dd~a roxvdnol pe:?£e0LXx eloai* aftcro 5 vcrhn* 
e d  \7Ur5n  r d l iO lc u *  xicdLOed iUo v e d ix ire d . I ro c c n  p h teaH ci
c d ix s v  :  ^ : ' " ’ v
eiL^ g t l g ^ . *tte' r d,., ,G t e d  Xlt ■ •■
. . . . .  , * “  • ■ *** d u r in g  0  ia trxs
•• x d p e x a rc l rJtat‘£ti>£ uvs I ?  the a d u i i I o :x /d  .
an  c th  x m l  c® l\i% lvn  o f  g l y c F P z n X  i%ZZ;:*f e *0  r u l )  v* n c l i ^ l .
(x  r d * ) ' a : o ! d l  i u  ic$~% uterf t i l t  a x e v d d a ;
corer-lerc he i r e  d j p ciT jccu d  d t h  ic e  rai/i u n e a t e n  c h lo rid e *  H;e
e t t o ^ o l u t l s n  th u s  d t r l a c i t  ui:< G r i d  t l t l i
e u l  d d  e th e r  ca^orhdJ;/ O lirU lXed o£Z  le.X;n? 04 » th e  r e s id u a  t c l x r
d ir  t i l l e d  tm&cr rcC uoe .1 im -^ cv& c*  *ho **cr£t i  - Ac ohjA hod h o *
M O adO/Xdun* CX4S*0>* v ia ld  ??•&*) n X.COOX C*6&#1*
D
H, 5,01 0 x e d ^ o s  0 , 0 0 ,1 , 2* 0*02)* • .
w  u
^^<^-liS^t2£3feJ£l2ISSSSS£JuJSS^ .-.- ::.^--
A 0 1 e >, (CC>}*£hiLuAia. c r l^ d r ld o  t 3?* *)
fc tl 'X??Udm  {3t*0d*} Va* 1x4 " 00*04° d r  .E ho'frai*' % t  ;
nor/el* * "•* Tinea - l |  /.4t0 r \ t  d lilv d  idX  m voXvuo #£
m ir and dan i^i^Gicn viAh u r ^ t j s l  fz:rc*,i: &i cold dilute
I d r d  lodo ac1*% %0 preSX^Itcled xaet$’ co lli rapidly
IvadircX mil ed e-* dout S hour# the reTiXitufc tr^cdXXino aeiti 
$hib&Ate ester ms esllaoted and d ied  CiOOj** staid  3i #Sd}- 
I t  eipmrtm ** .etta^Xt#rt? petrv leraln  atsmp i a e j  Lp ■
■ Cl
i& aSsa, n.p» 0 ‘« Z * <>3: t l t r a t l o a . ,s ith .O # lS >»^*OH,
a ,  g j.it e a  -a a-e^-iires-jj« 0 M . 5.
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p T *  V. 
*  * *
r * el* «*’ 4 ~ > t■ *’4 l  !Tt P ^  ffjl m ' a l / ' tp a a l ,
!"* •v"4 * *t°j r* ) Va’*'* *A*A *”* m
JL ^ lo lh ^ i.^ ip d ^ o n ^ l r?itV JU t®  {0*XIc*) m s  r rm td lf
d im o lr c l  in  oahiiri fc;h’ rrsddo (C*<$«e« o f  n i l  % «
co lu tioat f i l t e r e d  in to  a  s o lu t io n  o f i  i
cidphirc/lo in  m te r  (f&a*3«) a s  it em -;iaX iine .
^ r c e ip ltr to  tarcss o f  riilpUxro
heamx t i  f e t a  a f t e r  a b o u t 1  h o u r a r il  c u p a r f l lc n  u o o i r e d  to. . 
ho exrelcio after tort f/1 hours# XIr? precipitate. ms : 
f i l t e r e d  o f f  m 2  f r \d ’e:t r S t h  m te r *  a  r e c o rd  c r r ^  o f  c -  «%->%&
%®1b#  o h m tu e l  £ m  th a  f i l t r a l o *  ’ Slio t c i i d  m i g h t  o f
■ v  : o
m rlta d  i r l  C r ic I  u r o e i j l t u t c  m a  C3.«77fi,) n , l ,  H Z - U i  ,
© si i t  c ^ - v . t r A  f!vj:i c i* ';:! jslaoho l I n  iJ;c :? jrs  j f  Io n s
is a - e s -^ r  p in io n  n o .  l - O - i d  (Siroolt S* 3 .0,22, g S  0 3
: , IS  M  4
j'orvJiM a 1 ’♦*■" )»
/ '■ t /
eL^Ietl^d f  lif d ruses ih tlm lu t#  {1*00*)
uXccolrcX i s  eoM coClui If s a m id e  CCo.o* o f  o*12) to m© -a 
cXO'th s s l iit iv r u  u fx e r  uliour04? lo ir u  rose drops o f  o i l* .  
K m utrm tp  d i-n c tU d  p * '  x m ^ l  p lit lm ia tt t trerc d ep o sited  and
1- *«*
th e  r n p c r m ie m  11 r a i l  h eem c e l m * ' : "• •"* ■ ’;■■; ■; •
*;*•"*} 1 n t,n r t r e V l  * "•' '• '" ’ ;
- -  ^TM.^%  f t p s c o i f i  a l m h o l i  t o  £ p r r r m o l  > j a l d i t i a a r  2  
h i j i x :  ^  X " v*  o f m  M m r* x l  m l u t t r i  o f  p o r m m l  (3 fC % t 4*3 
ia  ffeeirfX m ; a e r i m  P ro ,:i:3. o . { t  m l « )  c j A m1 i s  ie o ^ m to r*  
th e  r m r l t l e r :  e r n l e r  k e lrg  d a c x i. ecfil ■with le a  eevl r . r o  2 m  
Ctwluride* He? o i h r r  s o lu t io n  th u s  c /b io t:ic l | m s  d r io d  r i d e  
xm kem irri curb*-rate cud iV j e th e r  c a r e f u l ly  e i s tx l . l c 4  o f f  he l o r  
C j * r e e l '.u o  l e t r r ;  C istX X X eifc:2r r e l i m l  p ro re e ro *  ilic  
ren T v ltiu j oloolioX to 4  tap *  S3 &*sw (A£?f** v to ld
f r y )  m il nhm e 1 no ie n lm c p  fco c :* v « t0  "ico* I t  m e  e a o v e r i r l  
l a t e  i t s  ae  11 pi 21m l.il c e a te r#  .. . . .../■ . * ;
' a] m u re  Qt ttid eXwf’rX  ( l l « > ) t  en f^ lrX lo
-■ ' ■ ■ ' ■ o ■ ■ .. ., ■:
C7'2>) cad  j y r t o i u o  (w tS g * )  ?;;c k e p t ai_ Cl«43 f a r  2 Iiem i#  '
H o  v lceu 'cs  l i q u i d  v .o  O -h n a  r i t h  t u  c p m l  v i io r o  2
c£ m o te m  m l  d o a ;m u t# l  v i i h  & c l ip p it  c2»s'/*j o f  c e l l  d i l u t e  . 
1^2 roe] 2  a r i a  e x i l * . f l i t  p m e ip i t s t e i l  j m t p  s o l i d  a ra id l; /
h m l e m t  m l  e f t ,  s? r l rm t 'X  im t r  v* « rer:rX tlitp  o iiT e le lllu a  e e l 4 '
pJxtH X ia e s t e r  f i s l l e e t o l  m l  I r i c C t l f X f * *  | i e l i  12 } ’ " ;
105*10? C do ta rn * )#  I t  e c e e re te u  t e a  e t ! e m * l l^ ‘t
■■■:.:' •■ ■ - . ' -A . : ' 0 :
p a t r a l e m  -in tho  f o r a  o f  i s im ta  mCr* rup* 121*122, ■
Clhtml*, o r  r e a ld  i i t m t i r a  t i t h  P*rT* M HI* v c r o ;  0 :iw o ' "
^  fE .lS ' g: : ;
7^  1 uMB 1IS S?S)* 1 ;o '
em .a .e  ■'. m m  ■ -■■■- ;.- '■:■ m  - "e-". .-■ : ■ :' "■ /
’ ' A S3ltiiic$ o f  the ff.*€Ttar Cloy;#) yu id toa  CXif»f>f#) 
la  Acotma (&&Q.eu«&f) a fte r  Diaslinp uvcr:dsf i i  clop-o cl tod tho
m in iiliu  axlt af the 1, Iiyirapgi pklhalalo In \
the H m  of ciiimip ssomi esrpiH X*u %i% mft#r ttoco re-*
o y x ia lX I c a t l c m  f r m  h a t  n c e to a s  p i a l l o i  tfe® c u l t
■ '  . o
' Qf{**)^pLei:pX y lpe^  VX ItjHopcn rU iX-fl *% sup# X H H IX n
: fliis .salt a l^ t t  with aerlcm® to fern a> s t i f f  paetfu m s then •
2 * 7 J H L f i  H i  Jot H  coM  t i l t h s
mt& m& r  tlfclsj .{**}<*Jk* EfX piperaspl ! p ': a m
pkHal,vto m oeiaiin iel Ip the iHXtloa of > f v ,  : I t  repmytes
.. froa eerhon. uicwtlphiXe ixi litll2f; elustars wirate p ricm tla  
p ■
rod!* sup* 1M §* . Cfhustti %;. lu p it t itra tio n  tfilii. 0*l||f
IMEy ** ,c;-; f  II ' O- raauiras lu  Civ#}
' ■ ES M i  ' f
Bafeteiy H rara nra glfos in  IH le  If* ^ V J
<+ i ^ o r a r a & r , - .
the f i l t r a te  from the tpts'dlira r r l t  of the iaera** 
to^r Immures phtlrJLaie ® s cmscr/jrs im  tma needed with a 
USftld C*')*cp.Initiiie m li'aM  le f t  ever-*'
ripjit r?m  a ssmrd crop c t  C*}-culrJLlino sa lt separated* 
fih* praeeea ran rerouted ie minrmio trseli of ilia C*)*puisiaim 
sa lt a t pm**’ Xc* fa f lm l f i l t r a te  ms tie s  deraiapraed Is  
'the ram i u  "'a::4 s i tb diime 1 y ucoehl9$L8 aeli* %e
(+J**a©M ytYJLlc ester H taiaed \ r dXeaoXTCd
i  © tiiir  siifi A iiy t  a e l l t t  tshcn tfee m®
obtained l:i the fo ra  of rad  en/fstH fu m#p# A1§*4A§'
■ ’ #- „ ■ 
cml I r a r lm  a  y o ta io ra  p o ru r  ■ • ; W w  ",5 i n  so lix iio  •
fff&tad: e»  »© i&  M te a tix n  w ltli Q*Jil &CSit g'.STO, C I!, 0 \
■ Z-2 16 6
s-ef-uxri's r .  m , h  -
A r a n m - s £
S l3 jo$ l S m tiS IS & JS d lXn’Ml ©©“1“^
■ cL ^ lie t^A  p lp e r c m l  ^ a t r y ie n  x42J:&X&io (&*VC£») w  llo a n X re i
in  B oiiua h f f i X x m i M  C4ism.*m£ E |2 |p  ®al^ ^  i  \  f l l i a r a i
M 3  ■& a o ls iio m  o f  u a i im  iiiaip C l U f )  i r  m i t t
CsScucu} . - A Tiaeoua i t p o s i i  e£  .
|^ io X ;y ^ -* fh irm X p Ip ra c ;y l  su lp lioso  trm  c l iH iu c i  Thicii"" r 
k ra i; r a d  n f fc r  rjum t Z i r y s  .tX?$&*-» tup* 141*147 . J# At
im m m ites i t m  I  - c o i l #  a c id  in  ika foira of. i u i  s ira iie
• , O' .. '
oxfstsXo* ©»p* 1 0 ' .  (7;tr>lt Sf i* ? v i  ' 0 ^  O S r s s u lr a s
11 4
IS* S»-804')«
7 , t * r *  j  *0 ' ~r,X '*’“ “I ' * ' ~1 ’  ^ ~ *
j a a s a s a r a i i r a r a r a r a^ n ^ , ^ K » i ' ? © a f e n * 4
. ■ f t p m o s f l  ly d r a y m  ptitlialate CH*I % ' l i c n e l r a d
In  m la  mHtAi fiydmHcy CSme.* 'o f m SJ) t$  m i  elm uy . - 
m lH Ira*- After suooi f4  kmra* nosng iliin* of oiX.f. piramradilm 
ul-Cp! %1 p ip ru  ml) pL halmo* vara Vc;oramI m l  t i l  
sm sraatsjit Xivniii tea  elcrara * / / / -  /  '
£Q^fajO'h6'X-£ >
The R e so lu tio n  o f F rc p cn y le th in y l- caybinol#
■' 41*ffropaO T leth lay l c a rb in o l  (tkmas end McCoirfbie, J#0*S«# 1942* 
543) we a co n v e rted  .la  to- i t s  a c id  p h th a l ie  'eater*#
d l» flp o p eriffle th iay lca rb ln y l hydrogen. p h th a la te  i s  r e a d i ly  •
re so lv e d  In to  th e  d« and th e  X-form hy m eans-of c in ch o n id ln e  in  - 
e th y l  a c e ta te  s o lu t io n .
A m&zturc of. th e  e a rb ir tf l-  (20g»)#" p h th e llc  anhydride (30*©g*)
and p y r id in e  (17g-«) w as 'k e p t a t  53*60° 'fo r .  1 hour e n d then ' a t  room
tem p era tu re  f o r  2 days* The r e s u l t in g  v isc o u s  l iq u id  was d i lu t e d
w ith  ait eq u a l' volume'. of. ace to n e  and decomposed w ith  a s l i g h t  .
ex cess o f  co ld  d i l u t e  h y d ro ch lo ric  a c id 5 th e  p r e c ip i t a t e d  p a s ty  '
s o l i d  r a p id ly  hardened  and a f t e r  s e v e ra l hours* th e  r e s u l t in g
c r y s t a l l i n e  a c id  p h th a iiq  e s t e r  was c o l le c te d  and d r ie d ,  (48g* -
o "
y ie ld  94%) 9 sup* 85*80 • , I t  s e p a ra te s  from  'e th e r - l i g h t  •■petroleum
o ■ ;
in  th e  form o f  h ard  t r a n s p a re n t  p rism a , m .p, 86-87 , (Pounds 
on r a p id  t i t r a t i o n  w ith  0 .1 1 , HaOB, 8 ,  £43 ,65 CX4®12^4 r e o n lr e s
2 , 2 4 4 .)
* P ro p e n y le th in y le a rb lny1 Hydrogen P h th a la te »
A s o lu t io n  o f  th e  d l - e s t e r  (77g*)- and c Inchon! d in e  (92#4g#) •.. 
i n  e th y l a c e ta te  {4G0c*c*} a f te r  standing overnight d e p o s ite d  th e  
c ise h o n id in e  s a l t  o f  th e  d&jctre* r o ta to r y  hydrogen p h th a la te *  a
•considerab le  amount o f  'the  s a l t  o f  th e  la e v o - ro ta to ry  hydrogen 
p h th a la te  mas a ls o  depo sited *  T h is , a f t e r  fo u r  e x t r a c t io n s ,  w ith  
b o i l in g  e th y l  a c e ta te *  y ie ld e d  th e  einchoni&im© s a l t  o f  ( * ) -  -
p ro p e n y le th la y le a rb in y l hydrogen p h th a la te  (25g*) %n th e  form o f  mm
o ■' ■
m in u te ■ round c r y s t a l s ,  a#pv 156-156 {decomp,), T h is  s a l t  mixed wltfc 
ace to n e  was them decomposed, w i th ' c o ld  /d i lu te ' hydroch loric ., a c id  and * 
th e  r e s u l t in g  {-H-p ro p e n y le th ^ y le a r b in y l  hydrogen p h th a la te  . 
p r e c ip i t a t e d  by  th e  .a d d iU o a  .of .water# '. .  Xt s e p a ra te s  from carbon j
" ' O j
d is n lp h id e  in- th e  form o f  h ard  i r r e g u la r  c r y s t a l s ,  m*p*. 66-5? * j
(Found, by r ip  id  t i t r a t i o n  w ith  6*11. KaOH, M, 243*7)# : • I
.R o ta to ry  powers' a re  g iven  "in fa b 1® ?* .
{-f-} -  Promeayle th in y lc a rb in o l  *
(4-)«F ropenyleth iny loarb lhS rl hydrogen p h th a la te  (24g*J was
h e a te d  w5t h  sodium hydrox ide (2*5. mols# ’o f  5 1 ) . on th e  steam  b a th
f o r  10 m inutes* - The - r e s u l t i n g  s o lu t io n  "was allow ed to  co o l and then  1
w as ' s e p a ra te d , ’ ' J
e x t r a c te d  w ith  e th e r*  The e th e r e a l  lay e r/w ash ed  w ith ;w a te r , d r ie d  • j
th e  e th e r  removed, and th e  r e s id u e /d i  s t i l l e d #  . The (-H -p rcp en y l ■ f
■ o ■ 1*6*5* I
e th in ^ le a rb lh o l  o b ta in e d  had b#p* 157-159 ,  .n 1*4645* ■ ■
D - ■ ■
K o ta to ry  powers a re  g iven  l a  T able 7# /  |
C l ) - F ro p e ay le th in y lca rb im y l Hydrogen. P h th a la te#
The mixed f i l t r a t e s  from, th e  f i r s t  two cry  s t a l l  i  s a t i  one o f th e  
c in c h o n id la e  s a l t  o f  th e  d e x t ro - ro ta to r y  hydrogca p h th a la te  was 
ev ap o ra ted  a s  much a s p o s s ib le  and th e  r e s id u a l  2-«f d l -  r e s id u e  mixed'
« H W  r  i f tH t fW W -
' w ith  & l i t t l e  ace to n e -an d  deeosnposed w ith  a s l i g h t  ©xeesa of
d i l u t e  h y d ro c h lo r ic  acid*.
tli#  r e s u l t in g  1^  r a t  d l - a c ld  p h th a l ic  e s t e r  had 
* o ~~
—24*0 (& £ , ’1*5; 1*8} i a  e th y l  a lco h o l*
When t h i s  p a r t i  a l ly  a c t iv e  e s te r  was recrys t a l l  i  sod from---
e&rhda d i  su lph ide*  th e  a lm o st o p t i c a l ly  p u re  hydrogen' p h th a la te  was 
•ur'&tJk. A^ res**— s€*Mr6r&*~
o b ta in e d  a s  a resid u e  - la  th e  tovrn h i minute round c r y s ta ls * ^ * p .
O ■ . p o■ 62-64 • • I t . had. MJyp'JS . -**41*1 ' ( e ,  lj-  .1*2) i a  e th y l  a lco h o l* . . 
(Found, . ©a t i t r a t io n  w ith  O .l f ,  JfaOB, II, 240*6}* ■ V
" ; ' ' ■■ y  ;
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T A B L E  V
*
phthalate ( l t 2)*. '■ ■
■ II
! ii
Solvent*
c2h5oh 1 • 568
Temp*
c,
' 16° 4-38*6° 4~47#5° 4 - 4 7 .2 °
£ G m »
+ 6 0 . 5 °
MASS'S 
-f-110 .8 °
CS2 1*024 18 4-2 1 . 6 4-26 . 5 4-27*3 4 3 3 .1 +  6 0 .9
CHC1, 1 « 662 20 4 -2 1 .2 4* 2 2 .0 <+• 2 2 .4 4  2 6 .3 + 4 7 . 5
c6h6 2 .7 5 0 17 4 1 2 .3 4*1 5 .1 4-15*4 4 1 7 . 8 + 3 6 . 0
Observed Rotatory powers of (4-)*-propenylethinyl carbinol
( 2 , 0 . 2 5 ; t ,  1 9 .5 0 ) .
V 6L38 5893 5780 5461 L358 i
<*. k + 1 3 . 0 5 ° 4*16.06° + 1 6 .5 9 C + 1 9 . 15° 4-3L .95 i
i /
The work described in  th is  thesis was carried  
out in  the lab o ra to ries  of Battersea Polytechnic  
under the d ire c tio n  of Dr. J.Kenyon* F.R.S* , whom the 
author would l ik e  to thank fo r  h is  considerable 
encouragement and help*
Thanks are also due to Dr* E.R.H. Jones of 
Im p eria l College fo r  provid ing  a specimen of 
dl-propenyle th in y lcarb  in o l*
